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QAPP 
Q-L'Qc 

Quality Assurance Project Plan 
Quality Assurance/Quality Control 

RBC 
RCRA 
RFA 
RI 
RI/FS 

Risk Based Concentration 
Resource Conservation And Recovery Act 
RCRA Facility Assessment 
Remedial Investigation 
Remedial Investigation /Feasibility Study 
Relative Risk Ranking 

SB 
,-., SAP 

SD 
ss 
SW 
svocs 

Soil Boring 
Sampling and Analysis Plan 
Sediment 
Surface Soil 
Surface Water 
Semivolatile Organic Compounds 

TAL 
TCE 
TCL 

TOC 

Target Analyte List 
Trichloroethylene 
Target Compound List 
Trinitrotolune 
Total Organic Carbon 

UG/KG 
UG/L 
USEPA 

Micrograms Per Kilogram 
Micrograms Per Liter 
United States Environmental Protection Agency 

mEQ 
voc 
VSI 

Virginia Department of Environmental Quality 
Volatile Organic Compounds 
Visual Site Inspections 

XRF X-ray fluorescence 
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I “--x 1 Executive Summarv 

2 This report represents the activities and results of the Remedial Investigation (RI) and the 

3 Human Health Risk Assessment of Site 2 iLandfill B) and Site 5 (Burning Grounds) ;at the St. 

4 Juliens Creek Annex of the Norfolk Naval Base, in Chesapeake, Virginia. This investigation 

5 was one of two being performed concurrently under Navy Contract No. N62470-95-D-6007 

6 by CDM Federal, a subcontractor to CH2M HILL. 

7 The scope of work for this investigation is documented in Work Han, Remedial Investigation 

8 and Feasibility Study, Landjll B (Site 2) and Burning Grounds (Site 5), St. Juliens Creek Annex, 

9 Chesapeake, Virginia, dated May 1997 (the Work Plan). The Human Health Risk Assessment 

10 (HHRA) is incorporated into this report, and the Baseline Ecological Risk Assessment 

11 (BERA) is presented in a separate document. The locations of Site 2 and Site 5 are shiown on 

12 Figure ES-l. ’ 

. . :s. 13 Site 2 (Landfill B) is an inactive unlined landfill located at the comer of Saint Juliens Drive 

14 and Craddock Street in the southwestern section of the facility. The landfill operations were 

15 active from 1921 to 1947. Initially, refuse was burned onsite and used to fill in an adjacent 

16 swampy area. In 1942, an incinerator was installed and took the place of the open burning. 

17 The area has since become swampy and is covered with brush, trees, and grass. A pond is 

18 located in the center of the landfill. Refuse disposed of at Landfill B comprises garbage, 

19 acids, blast grit, and waste ordnance. 

20 Site 5 (the Burning Grounds) is located off of Craddock Street in the northern part of the 

21 facility. Wastes disposed of at the site include black powder, smokeless powder, explosive 

22 D, Composition A-3, tetryl, TNT, fuses, carbon tetrachloride, trichloroethylene (TCEj, paint 

23 sludges, pesticides, and various types of refuse. The site currently consists of an open field 

24 with areas overgrown with high reeds. A significant part of the area is covered with a thick 

25 layer of gravel. In 1977, the surface of the area was with straw burned (possibly with oil as 

26 an accelerant), diced, and burned again, in an effort to decontaminate the soil. Two related 

27 subsites were also investigated: a former caged pit and a drop tower. 
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EXECUTIVE SUMMARY 

The work performed at each site during the Remedial Investigation is summarized in Table 

ES-l. The sampling locations for Site 2 and Site 5 are shown on Figures ES-2 and ES-3 

respectively. The objective of the field and analytical work was to delineate the site 

boundaries, define the geologic and hydrogeologic features of the site that would affect 

migration of contaminants, and define thenature and extent of the contamination. 

Table ES-1 
- 

Summary of Field Investigation at Site 2 and Site 5 

Investigation Technique 

Geophysical Survey 

Subsurface Soil Boring 

Surface Soil Samples 

Groundwater Monitoring Well 
installation and sampling 

Surface Water Sample 

Sediment Sample 

TNT Immunoassay Field 
Screening . 

Tidal Study 

Site 2 Site 2 

Electromagnetic (EM) and Electromagnetic (EM) and 
magnetometer surveys on 100 ft magnetometer surveys on 100 ft 
grid and profiles. grid and profiles. 

Five DPT samples (1 collected 
from O-3 ft for Ecological Risk 
Assessment). 

Ten samples. 

Three Water Table Aquifer 
wells, two Yorktown Aquifer 
wells. 

Nine samples. 

Three Water Table Aqutifer and 
two Yorktown Aquifer well. 

One sample. No samples. 

Three samples. Three samples. 

Field screening of surface soil, Field screening of surface soil, 
subsurface soil and shallow subsurface soil and shallow 
groundwater. groundwater. 

Water level data from Site 2 Water level data from Site 2 
wells collected with datalogger wells collected with data:logger 
for more than 48 hours. for more than 48 hours. 

Site 5 

EM and magnetometer surveys 
on 100 ft grid, and on a 510- ft 
grid in the caged pit area. 

Eight DF’T samples (1 collected 
from O-3 ft for Ecological Risk 
Assessment) from Burning 
Grounds. Three DPT samples 
from the caged pit area, and 
four DPT samples from the 
former drop tower. 

- 

The primary objective of the human health risk assessment is to assess the health risks to 

current and potential future human receptors from contamination present at and migrating 

from Site 2 and Site 5. The risk assessment is comprised of the following components: 
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EXECUllVE SUMMARY 

1 

2 

3 

4 

5 o Toxicity Assessment-assess the potential adverse effects of the COPCs. 

6 l Human Health Risk Characterization-characterize the potential health risks associated 

7 with exposure to site related contamination. 

8 

9 

10 All of the components were evaluated following EPA risk assessment guidance. In addition 

11 to the guidance this risk assessment was completed following the applicable Consensus 

12 Agreements prepared and agreed to by the Navy, EPA and the Virginia Department of 

13 Environmental Quality. 

14 Geologic and Hydrogeologic Framework 

15 The stratigraphy at both sites includes sands and clays of the Yorktown Formation, and 

16 silts, sand and clay of the post-Pliocene sediments. The deepest hydrostratigraphic unit 

17 investigated is the Yorktown Aquifer, which consists of sands of the Yorktown Formation. 

18 At Site 5 there is evidence that the aquifer is underlain by gravely clay. 

19 The Yorktown Aquifer is 12 to 20 feet thick and consists of a sand found at depths of about 

20 43 to 50 ft bgs. The potentiometric surface is found at elevations between 1 to 2 ft msl. The 

21 direction of groundwater flow varies from west (in the northern part of Site 5 to the 

22 southeast ( in the southern part of Site 5), to east, toward the South Branch of the Elizabeth 

23 River. Additional data points are required to more accurately determine the groundwater 

24 flow direction. 

25 Water level data indicate that the potentiometric surface (which has a low flow gradient) 

26 will vary with the tides at both sites. This is particularly evident at Site 2, where water 

27 levels in the Yorktown Aquifer adjacent to St. Juliens Creek varied over 1 foot in response 

28 to tides. 

l Identification of Chemicals of Potential Concern (COPCs)-identify and characterize 

the distribution of COPCs found onsite. 

l Exposure Assessment-identify potential pathways of human exposure, and estimate the 

magnitude, frequency, and duration of these exposures. 
.’ 

l Human Health Assessment Uncertainty Analysis-identify sources of uncertainty in the 

risk assessment. 
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EXEC~JTIVE SUMMARY 

1 The Yorktown Aquifer is confined by a stiff, greenish, 11 to 27 ft thick, clay that comprises 

2 the uppermost part of the Yorktown Formation at the Base. This clay is encountered at a 

3 depths of approximately to 14 ft to 40 ft. Small upward vertical gradients were measured 

4 across this clay at both sites, although the gradient can be expected to vary with the tides. 

5 At Site 2 there is, potentially, an intermediate water-bearing zone between the Water Table 

6 Aquifer and the Yorktown Aquifer. This zone consists of a sand unit, approximately 4 to 5 

7 ft thick, at a depth of 35 to 36 ft. No monitoring wells were screened within this limited 

8 intermediate sand unit. 

9 The Water Table Aquifer consists of the post-Pliocene sands, silts and clayey sands .in the 

10 top 14 to 28 ft of the stratigraphy. The potentiometric surface of the Water Table Aquifer is 

11 approximately 2.5 ft to -0.5 ft msl. A potentiometric surface map could not be produced 

12 for the Water Table Aquifer at Site 2 because of the locations of the monitoring wells and 

13 tidal impacts. The direction of groundwater flow in the aquifer at Site 5 is toward the east. 

14 Evaluation of Nature and Extent 

15 The results of the sampling and analysis programs were evaluated with respect to those 

16 contaminants determined to be Contaminants of Potential Concern (COPCs) by either the 

17 Human Health Risk Assessment (HHRA) or the Ecological Risk Assessment (CDM 1998). 

18 COPCs are media-specific contaminants that are present at concentrations that exceed 

19 screening levels. In general, COPCs are constituents detected at concentrations above 

20 USEPA Region III Risk-Based Screening (RBC) Levels, and Region III USEPA BTAG Ilevels 

21 for soil; RBC levels and Federal Maximum Contaminant Levels and Virginia Department of 

22 Environmental Quality Groundwater criteria for groundwater, BTAG levels for sedi:ment; 

23 and BTAG and Federal Ambient Water Quality Criteria for surface water. 

24 Site 2 summary and Conclusions 

25 The objective of the Remedial Investigation at Site 2 was to delineate Landfill B, identify the 

26 impact of landfilling activities on environmental media, and determine the extent of any 

27 impact that was identified. The extent of the landfill and was delineated by the combination 

28 of the geophysical survey and soil boring data. 
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ExECunvE SUMMARY 

1 The distribution of organic COPCs in surface soils approximately corresponds to the 

2 suspected landfill boundaries with the exception of pesticides. All samples collected within 

3 the suspected landfill boundaries contained some polynuclear aromatic hydrocarbons 

4 (PAHs). Materials disposed in the landfill that could contribute to PAH contamination 

5 include garbage, blasting grit, and fuels used to accelerate burning. The landfill also is a 

6 probable source of other semivolatile organic compounds (SVOCs) (carbazole, 

7 dibenzofuran, and phthalates) in surface soils. Similarly, the landfill is considered a source 

8 of metals found in the surface soil samples collected within the suspected site boundaries. A 

9 sample suspected of containing blasting grit, and another sample collected immediately 

10 adjacent to the landfill boundary, contained particularly high concentrations of chromium, 

11 copper, iron, lead, manganese, nickel, vanadium, and zinc. Cyanide, while probably due to 

12 landfilling activities, does not appear to be a widespread contaminant. 

13 Generally the highest concentration and greatest number of COPCs in subsurface soil were 

14 detected in borings located at the southwest comer of the site. A nearby monitoring well 

15 boring encountered fill in the upper four feet in that area. These are the only two samples 

16 in which a significant number of non-COPC organic constituents were detected and their 

17 presence is considered to be due to the landfill. 

18 

19 

20 

21 

22 

23 

24 The surface water COPCs correlate closely with the sediment COPCs that were found at 

25 relatively high concentrations at that same location. The presence of the COPCs in the 

26 sample may be due to contaminants coming from St. Juliens Creek (via a culvert during 

27 high tide), suspended solids in the samples, or dissolved metals leached from the landfill or 

28 sediments. 

29 Concentrations of arsenic, chromium, copper, lead, vanadium, and zinc, in sediment 

30 samples from the central pond are similar to those found in the most contaminated surface 

31 soil samples indicating that the contribution of sediment from the landfill is impacting the 

Although the groundwater flow direction could not be determined, the sample from the 

monitoring well that is most probabIy downgradient of the site, contained the greatest 

number, and generally highest concentrations of COPCs. Based on the limited available .- 
-- 

de$ appears that no deep monit~ngw~~s-are Iocated downgradient&2Jzf-+e 
__ -,/“------- 

landfill. The chloroform detected in both Yorktown Aquifer wells during Round 1 is 

considered to be a laboratory contaminant and not due to the landfill. 
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EXECUTIVE SUMMARY 

1 pond sediment quality. The concentration of these metals in the sediment sample collected 

2 from the drainage ditch are significantly lower. The organic constituents found in the 

3 sediment, predominantly PAHs and pesticides, may be contributed from drainage ditch 

4 runoff. 

5 The landfill is not considered to be the source of pesticides found in surface soil and 

6 sediment samples. The presence of polychlormated biphenyls (PCBs) in some sediment and 

7 surface water samples is not explained as PCBs were not reported to have been disposed in 

8 the landfill. Similarly, the volatile organic compounds (VOCs) detected at low 

9 concentrations in soil and sediments were not reported to have been disposed in the 

10 landfill, and the source of these VOCs is not known. 

11 Priority Pollutant metals or organic COPCs do not appear to be leaching to groundwater, 

12 although iron concentrations in the Water Table Aquifer are higher than published values 

13 for the aquifer. The direction of groundwater flow has not been determined for the Water 

14 Table Aquifer, and therefore it is not possible to determine that samples have been 

15 collected downgradient of the landfill. The tides impact the water levels in the shallow 
-- 

16 aquifer and may affect the direction of groundwater flow. 

17 Similarly, the direction of groundwater flow in the Yorktown Aquifer has not been 

18 determined accurately and may also fluctuate with the tides. The limited data suggest that 

19 no monitoring wells are installed downgradient from the landfill, and therefore the 

20 potential impact on groundwater quality in that aquifer has not been fully evaluated. 

21 The majority of the COPCs detected in the soils, sediments, surface water and groundwater 

22 at Site 2 can be classified as persistent, non-volatile and non-degradable metals (antimony, 

23 arsenic, beryllium, cadmium, chromium, copper, lead, mercury, nickel, thallium and zinc) 

24 and very slowly degradable organics that include PAHs, PCBs and other SVOCs. These 

25 chemicals strongly sorb to soils and sediments and are relatively immobile. Concentrations 

26 in soils and sediments will persist into the future with only slow dissolution of metals to 

27 groundwater and surface water. 

28 The volatile, soluble, degradable VOCs such as acetone and carbon disulfide were found 

29 only in trace concentrations in the soils and sediments. No data indicate these chemicals 
, a-. 

30 ever leached to the groundwater. 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Current and future risks and hazards at Site 2 are within or below EPA’s risk range for all 

groundwater, surface water, and sediment exposure scenarios. For surface soil, the 

evaluation for the child trespasser, adolescent trespasser, adult trespasser, residential child, 

residential adult, groundskeeper and the construction worker results in non-carcinogenic 

risk estimates outside EPA’s risk range. ‘For the adolescent and adult trespasser, EPA’s 

acceptable risk range is exceeded for the reasonable maximum exposure (RME) evaluation, 

but not for the central tendencies (CT) evaluation. RME carcinogenic risk estimates for the 

trespasser (child, adolescent, adult) and resident (child, adult) are above EPA’s acceptable 

risk range. The CT evaluation for the three trespasser scenarios produced a risk which was 

within EPA’s acceptable risk range. For subsurface soil, the evaluation for the construction 

worker resulted in non-carcinogenic risk above EPA’s acceptable risk range using the Rh4E 

value and within EPA’s acceptable risk range using the CT value. For sediment, lead was 

the only constituent detected at a concentration above COPC screening levels. The current 

and future risks and hazards are within EPA’s risk range for all other exposure scenarios. 

15 Based on the findings presented in this report, the following recommendations are 

16 presented: 

17 

18 

19 

20 

21 

22 

1) At present there is insufficient data on the naturally occurring concentrations of 

inorganic constituents in all media that were sampled and evaluated. A study 

should be conducted with a sufficient number of samples, collected in background 

locations, to statistically determine the background concentrations of inorganic 

constituents in groundwater, surface water, sediment, surface soil and subsurface 

soil. 

23 

24 

25 

Re-evaluate the risk to human health and the extent of contamination using the 

results of the planned soil background study to be conducted at St. Juliens Creek 

Annex. 

26 

27 

28 

29 

30 

2) 

3) 

4) 

5) 

Collect and analyze surface water samples originally scheduled for the RI. 

Install additional groundwater monitoring wells in the shallow aquifer to determine 

the direction of groundwater flow and monitor groundwater in the shallow aquifer. 

Install an additional Yorktown Aquifer groundwater monitoring well, 

downgradient of the site to monitor groundwater quality in that aquifer. 

EXECUWE SUMMARY 
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EXECUTIVE SUMMARY 

, i. --. 1 Site 5 Summary and Conclusions 

2 The objective of the Remedial Investigation at Site 5 was to delineate the Burning Grounds 

3 and the former caged pit area, identify the impact of site activities on environmental media, 

4 from these two sites as well as the former drop tower, and determine the extent of any 
,’ 

5 impact that is identified. 

6 The majority of the EM anomalies identified at the Burning Grounds are associated with 

7 metallic and other objects at the surface. Two EM anomalies are apparently caused by 

8 buried materials or changes in salt or clay content of the soil. The magnetic and 

9 conductivity surveys conducted in the area of the caged pit successfully identified 

ld anomalies considered to be buried debris from the former caged pit. 

11 Organic and inorganic COPCs were identified for all media at the site. Explosive 

12 constituents (2,4dinitrotoluene and 2,6dinitrotoluene), PAHs, and lead in the surface soil 

13 and PAHs and dioxin in the subsurface soil are good indicators of the extent of 

14 contamination due to site activities in the Burning Grounds area. Based on the distribution 

. 15 of these constituents in the various media, the extent of contamination (and the extent of the 

16 Burning Ground boundaries) have not been fully determined. 

17 Although there are no organic COPCs in shallow groundwater, there are several inorganic 

18 COPCs in the dissolved fraction of the Water Table Aquifer samples that indicate the site 

19 may be acting as a source. The extent of this contamination has not been determined 

20 because there are no Water Table Aquifer monitoring wells located directly downgrad.ient 

21 of the Burning Grounds site, or at the downgradient edge of contamination. Although there 

22 are more dissolved metals in Yorktown Aquifer monitoring wells at this site than at other 

23 sites on the Base, it is considered unlikely that these metals are migrating through the 

24 confining clay of the Yorktown Aquitard, particularly without a strong downward vertical 

25 gradient. 

26 Results of the subsurface soil sampling in the caged pit area do not indicate contamination 

27 related to site activities. 

28 At the former drop tower area, there is some indication of subsurface soil contamination 

_’ %. 29 from PAHs. The although the extent of subsurface soil appears limited, surface soil 

30 contamination has not been evaluated. 
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9 

10 

11 

12 
s 
13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

The majority of the COPCs detected in the soils, sediments, surface water and groundwater 

at Site 5 can be classified as persistent, non-volatile and non-degradable metals (antimony, 

arsenic, beryllium, chromium, copper, lead, mercury, nickel, silver, thallium and zinc) and 

very slowly degradable organics that include PAHs, explosives, dioxins, pesticides and 

other SVOCs. These chemicals strongly sorb to soils and sediments and are relatively 

immobile. Concentrations in soils and sediment will persist into the future with moderate 

dissolution of metals to groundwater. Transport of metals in groundwater, whether in the 

dissolved or particulate form, to Blows Creek is possible. 

The volatile, soluble, degradable VOCs such as acetone, 2-butanone and toluene were found 

only in trace concentrations in the surface, subsurface soils and sediments. Only toluene 

was found in very low concentrations in groundwater indicating limited migration of VOCs 

to groundwater. 

Current and future risks and hazards at Site 5 are within EPA’s acceptable risk range for all 

shallow groundwater exposure scenarios. For deep groundwater, non-carcinogenic RME 

risk estimates are above EPA’s acceptable risk range for the adult resident, but within EPA’s 

acceptable risk range for the child resident. For surface soil, the evaluation for the child 

trespasser, resident (child, adult), groundskeeper and construction worker results in non- 

carcinogenic risk estimates outside EPA’s risk range. For the child trespasser, EPA’s risk 

range was exceeded for the RME evaluation, but not for the CT evaluation. RME estimates 

of carcinogenic risk from Site 5 surface soils exceed EPA’s risk range for the residential child 

and adult and groundskeeper. The CT evaluation for these scenarios produced a risk which 

is within EPA’s acceptable risk range. For subsurface soil, risk estimates are above EPA’s 

acceptable risk range for the construction worker. For sediment, EPA’s non-carcinogenic 

risk range was exceeded for the child trespasser, the child resident, and the adult resident. 

The current and future risks and hazards are within EPA’s risk range for all other exposure 

scenarios. 

Based on the findings presented in this report, the following recommendations are 

presented: 

1) At present there is insufficient data on the naturally occurring concentrations of 

inorganic constituents in all media that were sampled and evaluated. A study 

should be conducted with a sufficient number of samples, collected in background 
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EXECUTIVE SUMMARY 

1 
*.x-m._ 

2 

3 

4 

5 

2) 

6 

7 

8 

3) 

4) 

9 

10 

11 

5) 

12 

13 

6) 

. . 14 

15 

16 8) 

17 

locations, to statistically determine the background concentrations of inorganic 

constituents in groundwater, surface water, sediment, surface soil and subsurface 

soil. 

Reevaluate the risk to human health and the extent of contamination using the 

results a background study conducted at St. Juliens Creek Annex. 

Collect and analyze surface water samples originally scheduled for the RI. 

Install additional Water Table Aquifer wells upgradient and downgradient of the 

site. 

Install one additional Yorktown Aquifer Monitoring well to determine the di:rection 

of groundwater flow more accurately and to provide additional data on the water 

quality of that aquifer. 

Conduct additional surface soil sampling to the north, east, and south of the Burning 

Grounds to define the extent of surface soil contamination. 

Conduct surface soil sampling in the former drop tower area to determine the extent 

of potential surface soil contamination. 

Conduct additional subsurface soil sampling, particularly to the east of the Burning 

Grounds to determine the extent of contamination. 
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,.P “h\ 1 1 Introduction 

2 This report presents the activities and results of the Remedial Investigation (RI) and Human 

3 Health Risk Assessment (HHRA) of Site’2 (Landfill B) and Site 5 (the Burning Grounds) at 

4 the St. Juliens Creek Annex of the Norfolk Naval Base, in Chesapeake, Virginia. This 

5 investigation was one of two being performed concurrently under Navy Contract No. 

6 N62470-95-D-6007 by CDM Federal, a subcontractor to CH2M HILL. 

7 The scope of work for this investigation is documented in Work Plan, Remedial Invesfigafion 

8 and Feasibilify Study, Landjill B (Site 2) and the Burning Grounds (Site S), St. Juliens Creek 

9 Annex, Chesapeak, Virginia, dated May 1997 (the Work Plan). 

10 

11 

12 

13 
“i 

14 

15 

16 

17 

18 

19 

Section 1 of this report outlines the purpose of the report, provides background information 

on the Sites, and summarizes results from previous investigations conducted at the Sites. 

Section 2 provides information on the approach, methodology, and practices used during 

the investigations. Section 3 presents the analytical results, including a characteriza.tion of 

the environmental media contamination. Section 3 also provides information on the 

physical characteristics (e.g., geology and hydrogeology) of the Sites. Section 4 provides 

information on the nature of the individual contaminants, and physical features that can be 

used to estimate contaminant fate and transport. Section 5 is the Human Health Risk 

Assessment,(HHRA) of the sites based on information contained in the RI. Section 6 is a 

summary of all results. References are listed in Section 7. 

20 I .I Purpose and Scope 

..” 1. 

21 The purpose of this report is to present the resu.Its of the Remedial Investigation conducted 

22 by CDM Federal at Site 2 and Site 5. The report serves to document the contaminants 

23 detected in soil, groundwater, surface water and sediment, as well as to present information 

24 on the physical characteristics of the site, to facilitate a better understanding of the potential 

25 for human and ecological exposure to contaminants associated with the Sites. The Human 

26 Health Risk Assessment (HI-IRA) is incorporated into this report, and the Baseline 

27 Ecological Risk Assessment (BERA) for Site 2 and Site 5 will be presented in a separate 

28 document. 
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10 1 .l.l Site 2 Description 
11 Site 2 (Landfill B) is an inactive unlined landfill located at the comer of Saint Juliens Drive 

12 and Craddock Street in the southwestern section of the facility (Figure l-l). The landfill 

13 operations began in 1921. Initially, refuse was burned onsite and used to fill in an adjacent 

14 swampy area. In 1942, an incinerator was installed and took the place of the open burning. 

15 The landfill was closed sometime after 1947. The area has since become swampy and is 

16 covered with brush, trees, and grass. A pond is located in the center of the landfill. 

17 Refuse disposed of at Landfill B comprises garbage, acids, and waste ordnance. Total 

18 volumes before burning are estimated at 950,000 cubic feet, half of which was disposed of 

19 prior to 1942. Blast grit from ship overhaul and repair operations was also dumped at this 

20 location, although the exact year is unknown. 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

1.2 Site Description and History 
This subsection contains Site-specific information on the history and physical features of 

Site 2 (Landfill B) and Site 5 (the Burning Grounds). General information on the history of 

the Base and Base-wide features is included in the Work Plan. 

The available site background information documented in this section was obtained 

primarily from the St. Juliens Creek Annex Facility, Resource Conservation and Recovery 

Act (RCRA) facility assessment (RFA) report prepared by A.T. Kearney, Inc., 1989, and the 

Relative Risk Ranking (RRR) System Data Collection Report prepared by CH2M HILL 

Federal Group, Ltd., 1996. 

1.1.2 Site 5 Description 
Site 5 (the Burning Grounds) is located off of Craddock Street in the northern part of the 

facility (Figure l-l). The site currently consists of an open field with areas overgrown with 

high reeds. A significant part of the area is covered with a thick (18-inch) layer of gravel. 

The exact start and closure dates of the Burning Grounds are unknown, although it is 

believed to have been operated from the 1930s to the 1970s. In 1977, the surface of the area 

was burned with straw, diced, and burned again, in an effort to decontaminate the soil. 

One report stated that oil was mixed with the straw; however, a former Navy employee 

who worked at the Burning Grounds told CDM Federal in an interview that no oil was 

burned with the straw. 
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AND SITE 5 (BURNING GROUNDS) 

SAINT JULIENS CREEK ANNEX 

FIGURE l-1 
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Wastes disposed of at the Burning Grounds included ordnance materials such as black I- ‘“; 

powder, smokeless powder, explosive D, Composition A-3, tetryl, TNT, and fuses. Non- 

ordnance materials included carbon tetrachloride, trichloroethylene (TCE), paint sludges, 

pesticides, and various types of refuse. 

1.3 Previous Investigations 
Site 2 and the Site 5 have been addressed in the reports of four and three previous 

environmental investigations, respectively. The intent, findings, and recommendations of 

those investigations are summarized below. 

1.3.1 Initial Assessment Study 
Site 2 and Site 5 were included in a 1981 Initial Assessment Study (IAS) conducted through 

the Navy’s Installation Restoration Program. The purpose of the IAS was to identify and 

assess sites that posed a potential threat to human health or the environment because of 

contamination from past handling of, and operations involving, hazardous materials. This 

study revealed that low-level concentrations of ordnance materials exist throughout the 

facility. However, it was determined that since the concentrations were low, they did not 

pose a threat to human health or the environment, and no confirmation study needed to be 

conducted. No sampling was conducted as part of the study. 

1.3.2 Preliminary Assessment 
Site 2 was included in a 1983 Preliminary Assessment (PA) conducted by NUS. Ambient air 

in the area of the landfill was monitored for volatile organic compounds (VOCs) and 

radiation. No findings were reported, and sampling was not conducted. 

1.3.3 RCRA Facility Assessment 
Site 2 and Site 5 were both part of the 1989 RCRA Facility Assessment (RFA) conducted by 

A.T. Kearney, Inc. and K.W. Brown & Associates, Inc. No sampling was conducted as part 

of the RFA. Ash, grit, and stained soil associated with leaking heavy equipment were 

observed at Landfill B during the RFA Visual Site Inspection (VSI). At the Burning 

Grounds, a faint hydrocarbon odor was noted emanating from the soils, and several 

abandoned automotive vehicles were observed during the VSI, 
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1 Both Site 2 and Site 5 were recommended for further investigation and sampling. Reasons 

2 given for the Landfill B recommendation include: a high potential for release to soils and 

3 groundwater due to the unlined nature of the landfill and the proximity of the water table 

4 to ground surface; a moderate to high potential for release to surface water via 

5 groundwater discharge due to its proximity to St. Juliens Creek; a low potential for ongoing 

6 release to air; and a moderate to high potential for release to subsurface gas based on the 

7 volatile nature of wastes disposed of in an unlined landfill. 

8 Reasons cited for the recommendation of the Burning Grounds include: high potential for 

9 release to soils and groundwater due to the fact that wastes were burned directly on the 

10 ground and the depth to groundwater at the Annex is less than 5 feet; moderate to high 

11 potential for release to surface water via groundwater discharge and via Blows Creek; and 

12 a low potential for ongoing releases to air. 

13 

14 

15 
w. 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

--, 30 

31 

1.3.4 Relative Risk Ranking System Data Collection Report 
Site 2 and Site 5 were two of 21 sites sampled as part of a Relative Risk Ranking (RRR) 

System Data Collection sampling effort conducted by CHZM HILL Federal Group Ltd. in 

1996. Two surface soil and three groundwater samples were collected at each of the two 

sites. Samples were analyzed for Target Compound List (TCL) VOCs, semivolatile organic 

compounds (SVOCs), pesticides/polychlorinated biphenyls (PCBs), Target Analyte IList 

(TAL) inorganics, total phosphorus, and nitramines. Groundwater samples were collected 

using Geoprobe@ sampling equipment. Samples were collected to characterize the sites and 

determine the types of contaminants associated with each site; no background or quality 

control (QC) samples were collected. 

1.3.4.1 Site 2 Results 

Two surface soil and two groundwater samples were collected from Landfill B (Site Z!) 

(Figure 1-2). The analytical data from that investigation are summarized on Table l-~1. 4,4- 

DDE, 4,4-DDT, gamma-chlordane, and Aroclor-1254 were detected above detection limits 

at concentrations ranging from 3.4 to 100 parts per billion (ppb) in the surface soil sample 

located in the northwestern comer of Site 2; 4,4-DDE, alpha-chlordane, Aroclor-1254, and 

endrin were detected above detection limits at concentrations ranging from 2.8 to 71 lppb in 

the surface soil sample located on the northern side of Site 2. Several inorganic compounds 

were also detected in both soil samples. Acetone (24 ppb) and several organics were 

CT028.. DRAFT l-5 
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Relative Risk Data 

1 

, . .._ TABLE l-l 

ANALYTICAL RESULTS OF RRR STUDY AT SITE 2 AND SITE 5 1 

Sample ID 

SIC02GWOl 

I 

(Chemical Name 

/ALUMINUM 

i Resuk jQualifer iunits i Detect Limit 
I 535' IUG/L ! 

SJCOZGWOl i ARSENIC S.S!B &G/L 

SICO2GWOl /BARIUM i 60.317 IUG/L 

SJCO?GWOl /CALCIUM I 1410001 iUG/L i 

SJC02GWOl j COBALT 3.1 IJ !UG/L 
STCOZGWOl I IRON [ 61201 IUG/L 

STC02GW02 j 1,3,5-TRINITROBENZENE I 0.58 i JUG/L I 0. 

SJC02GW02 12,4,6-TRINITROTOLUENE I 0.581 /UG/L I 0. 
SJCO2GWO2 i ALUMINUM 34.2/J (UG/L 

SJCO2GWO2 I BARIUM 72.7/J IUG/L 

SJC02GW02 1 CALCIUM 280001 UG/L 

*._ SJC02GW02 j IRON 18900 ( UG/L 

SJCO2GWO2 [MAGNESIUM I 444001 UG/L 

SlC02GW02 /MANGANESE ! 726) UG/L I 

SJC02GWO2 i NICKEL 

SJC02GW02 / POTASSIUM 

SlC02GW02 /SODIUM 

I 11.6 J IUG/L I 

9680 IUG/L 
I 215000 IUG/L ! 

SJC02GW02 iZINC 29.41 lUG/L 

SIC02GW02 I ACETONE I 8!J /UG/L 
Y 

SJCOZSSOl .ALUMINUM 

s~~02ss01 ARSENIC 

SJC02%Jl -. 

SJCO2SiOl .-.. 

iBARIUM 

!CADMIUM 

SJCOZSSOl /CALCIUM 

SJCO2SSOi-. - ICHROMIUM 

SJCOZSSOl ;C~BALT 

SJCO2SSOl’ /COPPER 

SJCO2SSOl ; IRON 

SJCOZSSOl 

SJCOZSSOl 

/LEAD 

iMAGNESIUM _. 
SJCOZSSOl ~MANGANEsE 

sJco2ssol /MERCURY 

sjcozssol - TNICKEL 

SJcOZSSOl . . 
SJCOZSSOI. 

i POTASSIUM 

- - ;SODIUM 
. 

i _,\ sJco2ssol -- iVANADIUM .- 

SJCOZ&Ol /ZINC 
. 

I 

MG/KG 

MG;KG 

84.8 .-- 
0.4 J 

8650 .-. ._ .- 
10.6 

48.8' - MG/KG - .- 

2.7 IMG/KG 

sll'i .- MG/KG 

411 IJ MG/KG- 

59.8lJ MG/KG 

‘4 - MGiKC 

2121 /M&KG 

T 

- 



- Relative Risk Data 

, I ! . . 
TABLE l-l 

ANALYTICAL RESULTS OF RRR STUDY AT SITE 2 AND SITE 5 

Sample ID 

SJCO2SSOl 

SJCO2SSOl 

SJCOZSSOl 

SJCO2SSOl 

SJCO2SSOl 

SIC02SSOlDL 

I 

IChemical Name 

/4,4’-DDD 

/4,4-DDE 

I ALPHA-CHLORDANE 

j AROCLOR-1254 

IGAMMA-CHLORDANE 

J4,4’-DDT 

,’ 

I ! I 
/ 

! 

207001 ~MG/KG. 

/Result 

12.sl 

!Qualifer 

IMG/KG 

IUnits /Detect Limit 

3.6/ 

I 

/MG/KG 

551 @G/KG 

2411 /MG/KG 

59; :UG/KG : 

11.51 jMG/KG 

! 
I 

2.1 I 

4.3/J 

IMG/KG 

IUG/KG 

I 411 IUG/KG 
1 
f 3.4/J ~~G/KG : 

I 1001 iUG/KG / 
-T I ’ 

, I 
/ I 

sJco2ssO2 

I 

i CALCIUM 

SJCO2SSO2 /CHROMIUM 

SJCOZSSO;! 

SJCO2sSO2 

[COBALT 

1 ALUMINUM 

SJCO2SSO2 I COPPER 

SJCO2SSO2 

SJCOZSSO2 

(IRON 

SJCO2SSO2 

/ANTIMONY 

ILEAD 

SJCO2SSO2 

SJCO2sSO2 

/MAGNESIUM 

SJCO2SSO2 

1 ARSENIC 

/MANGANESE 

SJCO2SSO2 

SJCO2SSO2 

IMERCURY 

SJCOZSSO2 

IBARI~M 

(NICKEL 

SJCO2SSO2 

SJCOZSSO2 

j POTASSIUM 

SJCOZSSOZ 

[BERYLLIUM 

!SODIUM 

SJCO2SSO2 

SJCO2SSO2 

IVANADIUM 

SJCO2SSO2 

/CADMIUM 

[ZINC 

SJCO2SSO2 14,4’-DDD 

1 

-4 
I 

i =l -L 
I - / / 

-r 

/4,4-DDE 

-. /~~F~TCHLORDANE 

i i 76201 ‘MG/KG 

2251 MG/KG 
I 

49! MG/KG 

3450 1 MG/KG 

101000 MG/KG 

1830 IMG/KG 
I 23001 MG/KG 
I 417 MG/KG 
I 0.05 1 J MC/KG 
! 201: MG/KG 

2370 i MG/KG 
I 494/J /MG/KG 
I 38.3 I /MG/KG 
I 5940 j IMG/KG 
/ 

i 9.5/J IUG/KG 

201 I UG/KG - I 

i AROCLOR-1254 

.lENDIUN- 
I 

/GAMMA-CHLORDANE 

]BENZO(B)FLU~RANTHENE 

; BENZO(G,H,I)PERYLENE 

iBIS(Z-ETHYLHEXYLB’HTHALATE 

j BUTYLBENZYLPHTHALATE 

IFLUORANTHENE 

~PYRENE 

~TRICHLOROETHENE 

I 

i ALUMINUM 

~ARSENIC 

I BARIUM 

~CALCIUM 

iCOPPER 

26lJ UG/KG 

2.8/J UG/KG 
,iiJ UG/KG 

3.6 J UG/KG 

4[i/~- -- - LUG/KG .. 

SJCO2SSO2 

SJCO2SSO2 

SJCO2SSO2 

SJCO2SSO2 

SJCOSGWOl 

SJCOSGWOl 

SJCOsGWOl 

SJCOSGWOI 

SJCOSGWOl 

55/J. /UC/KG 

4OjJ -/UC/KG 

I 
56Oi. UG/KG 

250/J 
--- 1 

I UC/KG 

/ 
I 

y; /UG/KG ._ , 
!uG/KG 

I 4iJ /uG/KG 
I I 
I I 60iJ U-G/L . - .-. -- 

/ Y; _ ._ f-v& 

./ .- !-- 
j 

57OOOj _ ., UG/L 

15.9jJ /UG/L- 

t 

+ 
i 
i 
i 



Relative Risk Data 

I 

TABLE l-l 
“--* 

ANALYTICAL RESULTS OF RRR STUDY AT SITE 2 AND SITE s 

Sample ID ichemical Name 

SJCOSGWOI /IRON 

SJCOSGWOl ! MAGNESIUM 

SICOSGWOI 1 MANGANESE 

IResuIt jQualifer Units 

I 2960; /UC/L 

/ 123000; IUG/L 
1 609; iUG/L 

SJCOSGWOl i NICKEL 

SJCO5GWOl 1 POTASSIUM 

SJCO5GWOl I SODIUM 

SJCO5GWOl JTHALLIUM 

SJC05GWOl IVANADIUM 

SJCOSGWOl IZINC 
I I 

SJCO5GWO2 1 ALUMINUM 

SJCOSGWO2 /BARIUM 

SJCOSGWOZ j CALCIUM 

SJCOSGWOZ ) COBALT 

SJCOSGWO;! ) COPPER 

SJC05GWO2 /IRON 

SJCO5GWO2 [MAGNESIUM 

SJCOSGWO2 i MANGANESE 

SJCOSGWO2 j NICKEL 

SJCOSGWO2 1 POTASSIUM 

SJCO5GWO2 j SILVER 
I, . 

SJCOSGWO2 !SODIUM 

SJC05GW02 [VANADIUM 

SJCOSGW02 /ZINC 

SJCOSGWO2 (PENTACHLOROPHENOL 

I 

SJCOSGWOS I ALUMINUM 

SJC05GW03 1 ARSENIC 

SJCOSGWO3 ! BARIUM 

SJCOSGWO3 /CALCIUM 

SJCOSGtiOS 

SJCOSGW03 

SJCOSCWO3 

SJCOSGWO3 

SJCOSGWO3 

SJCOSCWO3 

SJCOSGWO3 

SJC05GWO3 

SJCOSCWO3 

sJco5cwo3 

SJC05GW04 

SJCOSGWO4 

SJCOSCWO4 

SJCOSGWO4 

_ ah_ SJCOSGWO4 

SJCOSGWO? 

ICOBALT 

jCOPPER 

~IRON 

iMAGNEsiUM 

IMANGANESE 

! POTASSIUM 

;SILVER 

~S~DIUM 

IZINC 

iDI-N-BUIYLPHTHALATE 

~ALUMINUM 

~ARSENIC 

~BARIUM 

~CALCIUM 

i COBALT 

! COPPER 

16.-1!J [UG/L 
44200: IUG/L 

I 958000/ !UG/L 1 

I 9.3iJ \UG/L ! 
1 24J iUG/L L 
I 21.2i /UG/L I -; 

21.1 IB ;UG/L 

21.31J lUG/L 

507ooj jUG/L 

20.8/J /UG/L 

22.21 J LUG/L 

426001 IuG/L 

68400! JUG/L 

18901 (UG/L 

19.21J [UG/L 

p 

2.9iJ ,UG/L 

75.4 UG/L 

1J UG/L 

78.91 B /UC/L 

3.1/J juG/L 

264; JUG/L 

936001 

14.7 J 1 

/uG/L 

._ 
19.3/J 

---;-.-IUG/L 

‘UG/L 

25200' I UG/L- 

I 118000 UC/L 

146Oi I ,UG;L 

29300 

'7.9 J 

767006 

22:9j 

1L _- _ 

96.211 

15.61 

159jJ 

131000! 

2.2iJ 

18.2iJ 

iUG/L 

. [UC/L 

\UG/L 
-I 

UG/L - . 
UG/L 

ILJG/L 

IuG/L 
t 
IUG/L 

UC/L 

UGiL 

tUG/i 

i- 
I- 
,I 

I - ,- 



Relative Risk Data 

I I 

TABLE 1-I 

Sample ID 

SJCOSGW04 

SICOSGWO4 

ANALYTICAL RESULTS OF RRR STUDY AT SlTE 2 AND SITE 5 I 

/ 

[Chemical Name i Resdt !QuaIifer rUnits IDetect Limit 

! CYANIDE I 5.4/L ,UG/L / 

IIRON 3600 / IUG/L . 

;lC05GWO4 /MAGNESIUM iUG/L i 

SJCOSGWO4 ! POTASSIUM I 71200! 

SJCOSGWO-1 i SODIUM 
I 
I 2010000 j iUG/L i 

SJC05GW04 /THALLIUM I 12.7j IUG/L / 
SlC05GW04 I VANADIUM I 2.3;J JUG/L L- 
SJCOSGWO4 IZINC I 25.41 iUG/L 

SICOSGW04 1 PHENANTHRENE 
I 

1 IJX IUG/L 

I I I 
src05ss01 I ALUMINUM 4520 [ IMG/KG 

SJCOSSSOl 1 ARSENIC ! 5.21 IMG/KG 

SJCO5SSOl IBARIUM 67.3 IMG/KG 

SJCOSSSOl 1 BERYLLIUM 1 0.321 J IMG/KG 

SJCOSSSOl 1 CALCIUM 7340 / IMGIKG 

SJCOSSSOl CHROMIUM 5.8 i /MG/KG 

SJCO5SSOl COBALT 2.1/J IMG/KG 

s1c05ss01 I COPPER 17.41 IMG/KG 
I . 
SJCOSSSOl /IRON !’ 77001 MG/KG 

SJCOSSSOl /LEAD I 29.91 MG/KG 

s1c05ss01 IMAGNESIUM I 1540! MG/KG 

SJCOSSSOl /MANGANESE I 2451 IMG/KG 

s1c05ss01 I NICKEL I 1291 IMG/KG 

SJCOSSSOl ! POTASSIUM ! 91211 /MG/KG 

s1c05ss01 iSoDIUM I 23418 /MG/KG 

ls1c05ss01 IVANADIUM 11.111 IMG/KG 

SJCOSSSOI /ZINC 55.5 1 IMG/KG 

slco5ssol 14,4,-DDE I 4.31 /UC/KG 

SJCOSSSOI 

SJCO5SSOl 

SJCO5SSOl 

SJCOSSSOl 

SJCOSSSOl 

SJCOSSSOl 

SJCO5SSOl 

SJCOSSSOl 

SJCOSSSOl 

SJCOSSSOl 

SJCOSSSOl 

SJCOSSSOI 

SJCO5SSOl 

SJCOSSSOI 

SJCOSSSOZ 

SJCOSSSOZ 

I 
!4,4’-DIjT 

i2,4-DINITROTOLUENE 

/2,6-DINITROTOLUENE 

/BENZO(A)ANTHRACENE 

;BENZ~(A)PYRENE 

~BENZO(B)FLUORANTHENE 

~BENZ~(K)FLU~RANTHENE 

jBIS(2-ETHYLHEXYL)PHTHALATE 

iCHRYSENE 

:FLUORANTHENE 

iINDENO(l,2,3-CD)PYRENE 

IN-NITROS~DIPHENYLAIINE 

~PHENANMRENE 

[PYRENE 

~ALUMINUM 

[ARSENIC 

, .-. I 
5.2lJ --- I 

UG/KG 

i 

8601 UG/KG 

52jJ -. - I UC/KG 
: / 
i 64fJ .._._ .jUGiKG 

R1 I! IUG/KG 
I 

1lOjJ IUG/KG 

51iJ hJG/KG 

48jJ JUG/KG 
I -- 

160lJ ~uG/KG 
I 

16OiJ /UG/KG 

49iJ UG/KG 

12O;J /UG/KG 

/ 
77/J -.- UC/KG 

17OjJ UG/KG 

i .~ 
I 

~j_.. 
/ 
i 

46901 

4 

+G,KG 

MG/KG 

t 

t L 

I 
I 

-400 .- 
400 

400 

400 

400 

400 

400 

400 

.- 400 

400 

400 .- 
-400 

-- 400 ._ -. 



Relative Risk Data 

! 1 

TABLE l-l ! 

ANALYTICAL RESULTS OF RRR STUDY AT SITE 2 AND SITE 5 

Sample ID jchemical Name 

SJCOSSSOZ IBARIUM 

SJCO5SSO2 /BERYLLIUM 

/Result IQuaIifer iUnits i Detect Limit 
I 42.7! iMG/KG 

1 0.3717 iMG/KG ! 

SJCOSSSO;! JCADMIUM ,i I 0.86/ iMG/KG 

SJCO5SSO2 ICALCIUM 6030! IMG/KG ---==I 

SJCOSSSOZ. /CHROMIUM 5.2, IMG/KG 

SJCOSSSOZ [COBALT I 3.518 !MG/KG , 

SJCOSSSOZ iCOPPER 33.33 IMG/KG ; 

1SlCO5SSO2 [IRON 

SJCO5SSO2 /LEAD 

SJCOSSSOZ IMAGNESIUM 

SJCOSSSO;! jMANGANESE 

SJCOSSSO2 /MERCURY 

SJCOSSSO;! INICKEL 

SJCOSSSO;! 1 POTASSIUM 

SJCOSSSO;! ISODIUM 

SlCO5SsO2 IVANADIUM 

SJCOSSSOZ IZINC 

SICOSSSO2 /4.4’-DDD 

SJCOSsSO2 IAROCLOR-1254 
/ ->. 

SJCOSSSO2 IENDRIN ALDEHYDE 

SlCO5SSO2 iBIS(Z-ETHYLHEXYLIPHTHALATE 

SJCOSSSO2 

SICO5SSO2 

SJCOSSSO2RE 

SJCO5SSO3 

SJCOSSSOS 

s1c05ss03 

SJCOSSSO3 

SJCOSSSO3 

SJCOSSSO3 

sJcossso3 

SJCOSSSO3 

SJCOSSSO3 

SJCOSSSO3 

SJCOSSSOS 

SJCO5SSO3 

SJCO5SSO3 

SJCOSSSO3 

SJCOSSSO3 

SJCOSSSO3 

SJCOSSSO3 

SJCO5SSO3 

SJCOSSSO3 

(SJCOSSSO3 

/4,4-DDE 

t 4,4’-DDT 

[ME~HY~ENE cHLo~m 
! 

! ALUMINUM 

I ARSENIC 

I BARIUM 

!BERYLLIUM 

~CADMIUM 

]CAiCIlJM ‘-. 

TCHROMIUM 

i COBALT 

i COPPER 

iIRON 

PLEAD 

~MAGNESIUM 

~MANGANESE 

JMERCURY 

/NICKEL 

/POTASSIUM 

/SODIUM 

~VANADIUM 

iZINC 

iBENZO(A)PYRENE 

lSJCOSSSO3 I2,IDINITROTOLUENE I 21001 JUG/KG 

,. .>.. I SJCOSSSO3 i2,6-DINITROTOLUENE 

) 10000 ! ~MG/KG I 

I 60.4! JMG/KG j 

T----l 
-i- I 

1850; IMG/KG 

222 / iMG/KG 

0.05/J !MG/KG 

4.8iJ IMG/KG 

12001 JMG/KG 

63.8/J JMG/KG 

11.9 IMG/KG 

1051 IMG/KG 

3.91 IUG/KG - 
18; IUG/KG 1 -A- 

6.31 , IUG/KG 

lo/J IUG/KG 
-4 !I 

5.2i IUG/KG 

130/J /UG/KG I- 
5iJ IUG/KG f 

521Oi IMG/KG 

16.71 IMG/KG T 
4640 i /MC/KG 

-j- I 
0.2711 iMG/KG I 

61 MG/KG 

43500 MG/KG 
i 

15.9i 

5.8!J 

MG/KG 

- MG/KG 

6;;j 
~MG/KG 

MG/KG 
7&i -. iMG/KG 

2200 ; MG/KG 

1441 

0.191 

/MC/KG 

IMG/KG 

46.1’ IMG/KG 

MG/KG 626;J i 
387/B MG/KG 

5.7/J - ‘- 
I 
MG/KG 

1550/ IMG/KG _. ; 
j 
I 

! 56lJ IUG/KG i 

-!- 
I VL 
I 

-i 
I -- 
I -%... 

- 
1 

36( 

11 

43c 

4% 

430 



Relative Risk Data 

I I 

TABLE l-1 

ANALYTICAL RESULTS OF RRR STUDY AT SITE 2 AND SITE 5 

1 

Chemical Name /Result IQualifer iUnits ! Detect Limit 

~BENZ~(B)FLU~RANTHENE 701J IUG/KG : 430 

‘0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Sample ID 

SJCO5SSO3 

SJCOSSSO3 

SJCOSSSO3 

SJCO5SSO3 

SJCOSSSO3 

SJCOSSSO3 

SJCO5SSO3 

SJCO5SSO3 

SJCOSSSO3 

SJCOSSSO3 

SJCOSSSO3 

SJCOSSSO4 

SJCOSSSO4 

SJCOSSSO4 

SJCOSSSO4 

SJCOSSSW 

SJCOSSSO4 

SJCOSSSO4 

SJCOSSSO4 

SJCO5SSO4 

SJCOSSSO4 

SJCOSSSO4 

SJCOSSSO4 

SJCOSSSO4 

SJCOSSSO4 

SJCOSSSO4 

SJCOSSSOS 

SJCOSSSO4 

s1co5sso4 

SJCOSSSO4 - -. -. 

SJCOSSSO4 

SJCOSSSO? 

SJCOSSSO4 

SJCOSSSO4 

SJCOSSSOl 

SJCOSSSO? 

SJCOSSSO4 

SJCOSSSO4 

SJCOSSSO-2 

SJCO5SSO-l 

SJCOSSSO4 

SJCO5SSO-l 

SJCO5SSO4 

sJco5sso4 .- 

SJCOSSSO4 - 

IBENZO(G,H,I)PERYLENE 52 J !UG/KG : 43 

! BENZO(K)FLUORANTHENE , I 67iJ IUG/KG -13 

!BIS(2-ETHYLHEXYL)PHTHALATE I 97;J iUG/KG 43 

j CHRYSENE I 88iJ /UG/KG , 13 

1 DI-N-BUNLPHTHALATE I 34OO[J !UG/KG / 43 

1 FLUORANTHENE 95jJ @G/KG ; 43 

IN-NITR~SODIPHENYLAMINE 330jJ IUG/KG ; 43 

~NAPHTHALENE I 5OlJ IUG/KG i 43 

iPHENANTHRENE I 92/J JUG/KG j 43 

iPYRENE WJ IUG/KG , 43 

I / 1 

1 ALUMINUM 4390 j IMG/KG ; 

/ANTIMONY 18.61 MC/KG j 

) ARSENIC 8.31 MG/KG 

1 BARIUM 5831 MG/KG I 

BERYLLIUM 0.5/J MG/KG I 

ICADMIUM 6.6 /MG/KG I 

ICALCIUM 16200 IMG/KG / 

j CHROMIUM 63.8 ~G/KG 

1 COBALT I 5.71J JMG/KG 

; COPPER I 12101 IMG/KG 

IIRON I 314001 IMG/KG i 
; LEAD I 7910 (MG/KG j 

iMAGNESIUM I 2000 MG/KG J 

iMANGANESE 658 /MG/KG / 

IMERCURY 0.26; MG/KG 1 

! NICKEL I 35.31 MG/KG / 

! POTASSIUM 112oj MG/KG / 

! SILVER 

/ 

1.5JJ JMG/KG / 

iSODIUM 

IVANADIUM 

IZINC 

j4,4’-DDE 

/AROCLOR-125-I 

~END~SULFAN II 

!ENDOSULFAN SULFATE 

iENDRIN 

iACENAPHTHYLENE 

~ANTHRACENE 

! BENZO(A)ANTHRACENE 

~BENZO(A)PYRENE 

~BENZO(B)FLU~R~NTHENE 

jBENZO(G,H,I)PERYLENE 

IBENZO(K)FLUORANTHENE 

!BIS(2-ETHYLHEXYL)PHTHALATE 
t 

448 J I-- 
13.3; 

1 MG/KG 

MG/KG 

2470/ MG/KG .- 
5.4jJ 

1 
UG/KG 

UG/KG 23/J I 

5/J UG/KG 

4/u UG/KG 4 I 

171J I UG/KC 

UG/KG 4or I 310/J 

16OiJ UC/KG 4oc I 
i 

7001 UG/KG 4oc I 

sool UG/KG 40c 1 

lOOO/ 4oc t 

700; 
-. -- IUG/KG 

j UG/KG JOE I 

540 

76jJ 

IuG/KG 4oc 1 
!. 

UG/KG 40c 1 
1 

I 
! 

(SJCOSSSO4 !CHRYSENE 7501 JUG/KG ’ 4oc 



Relative Risk Data 

TABLE 1-I 

ANALITICAL RESULTS OF RRR STUDY AT SITE 2 AND SITE 5 
I 
I / 

Sample ID 1 Chemical Name 

SJCOSSSO4 [FLUORANTHENE 

SJCOSSSO4 IINDENO(l,2,3-CD)PYRENE 

SJCOSSSO4 ~HENAN~RENE 

SJCQSSSO4 /PYRENE 

.’ 

!Result iQualifer 

830’ 

580: 

280,J 

1200; 

. -. 



Relative Risk Data 

I 
I 

TABLE l-1 

ANALYTICAL RESULTS OF RRR STUDY AT SITE 2 AND SITE 5 

Sample ID 

SJCO2GWOl 

SJC02GWOl 

SJCMGWOl 

SJCOZGWOl 

SJC02GWOl 

SJCO2GWOl 

SJCOZGWOl 

SICOZGWOl 

SJC02GWOl 

SJCO2GWOl 

/Chemical Name 

/ALUMINUM 

! ARSENIC 

/BARIUM 

/CALCIUM 

/COBALT 

(IRON 

~MAGNESIUM 

IMANGANESE 

1 NICKEL 

I POTASSIUM 

,’ 

I 
!Result jQuaIifer I Units iMethod 

/ 535i iUG/L j 

5.8!B iUG/L 

60.3 i J IUG/L 

I 141oOo; LUG/L / 
I 3.1 !J $JG/L ] 
! 61201 iUG/L I 

47700 ; IUG/L I 
I 657i IUG/L J 

, / 12/J bJG/L 
I / 199001 IUG/L 

I 

SJC02GWOl ODIUM 

~VANADIUM 

94500 [ !UG/L 

SJCOZGWOl I 3.11J bG/L 

SJCOZGWOI iZINC I 29.1; IuG/L 

SJCOZGWOI ! ACETONE 241 /UG/L 

j 

SJC02GW02 I1,3,5-TRINITROBENZENE 1 0.58 I /UC/L 

-.!- 

i- 
T SJC02GW02 !2,4,6-TRINITROTOLUENE 0.58 /UC/L 

SJC02GW02 I ALUMINUM 34.217 IUG/L 

SJCOZGWOZ 

SJC02GW02 

SJC02GW02 

SJC02GW02 

SJC02GW02 

SJC02GW02 

SJC02GW02 

SJC02GW02 

SJCOZGWO:! 

SJC02GW02 

I BARIUM 

/CALCIUM 

11170~ 

IMAGNESIUM 

1 MANGANESE 

i NICKEL 

/POTASSIUM 

/SODIUM 

IZINC 

I ACETONE 

/ 

,. I 

1 72.71 J !UG/L 

280001 [UG/L 

I 18900/ JUG/L 

44400 1 /UG/L 

! 7261 ;UG/L 

11.61J IUG/L 
I I 96801 IUG/L 

2150001 IUG/L 

29.41 /UG/L 

811 !LJG/L 
1 I 

SJCOZSSOl /ALUMINUM 1 5860 

SJCO2SSOl 1 ARSENIC ! 3.8 

SJCO2SSOl /BARIUM 84.8 
I I 

MC/KG 

MGiKG 

MG/KG 

SJCOZSSOl iCADMIUM i 
-.-. 1 

0.4iJ’ --. [MG/KG 

SJCOZSSOl ~CALCIUM 8650 1 MG/KG 

SJCOZSSOl ~CHROMIUM / lO.hj 
I 
]MG/KG 

SJCOZSSOl ‘COBALT 1.818 

LOPPER 40.81 

jMG/KG 

sJco2ssol I ~MG/KG 

SJCOZSSOI iIRON 

SJCOZSSOl PLEAD 

5430; -- jMG/KG 

1371 iMG/KG 

SJCOZSSOl ~MAGNESIUM / 706[j -- ~MG/KG 

SJCO2SSOl ~MANGANESE [ 48.81 

sJco2ssol IMERCURY 

IMG/KG 

SJCO2SSOl ;NICKEL 
I ;:;i, 

iMG/KG 

IMG/KG 1 
SJCOZSSOl ‘POTASSIUM iMG/KG 

SJCO2SSOl !SODIUM 
I 

; 
;;,;I;. 

SJCO2SSOl ~VANADIUM I 131 

lSJCO2SSOl ‘ZINC 
1 

2121 :MG/KG 
I 

i 

f 
I i 
I 

-I- 



Relative Risk Data 

Sample ID 

SJCO2SSOl 

SJCOZSSOl 

SJCO2SSOl 

SJCO2SSOl 

SJCO2SSOl 

SJCO2SSOlDL 

IChemical Name 

/4,4’-DDD 

i4,4’-DDE 

I ALPHA-CHLORDANE 

IAROCLOR-1254 

IGAMMA-CHLORDANE 

}4,4’-DDT 
1 

.’ 

j Result i Qualifer ‘Units Method 

55: aUG/KG 

59’ ‘UG/KG 

4.3/J iUG/KG 
I 
I 41; iUG/KG 

3.11J iUG/KG : 

I 1001 /UC/KG 1 

I 1 / 

SJCO2SSO2 1 ALUMINUM I 20700 / IMG/KG I 

SJCO2SSO2 i ANTIMONY 12.8j IMG/KG 

SJCOZSSOZ I ARSENIC I I 3.6j IMG/KG / 

SJCO2SSO2 ( BARIUM 241; !MG/KG i 

SJCO2SSO2 I BERYLLIUM I 11.5i IMG/KG I- 
:- 

SJCO2SSO2 

SJCO2SSO2 

SJCO2SSO2 

SJCO2SSO2 

SJCO2SSO2 

SJCOZSSO;! 

JCADMIUM 

(CALCIUM 

/CHROMIUM 

COBALT 

i COPPER 

[IRON 

I 
~.~ 

2.1) iMG/KG 

76201 !MG/KG 

2251 MG/KG 

491 MG/KG 

34501 MC/KG 

101000~ IMG/KG 

SJCOZSSOZ /LEAD 18301 

SJCOZSSO;! /MAGNESIUM 
I 

2300/ 

/MG/KG 

SJCOZSSO;! 1 MANGANESE 

JMG/KG 

417j IMG/KG 
,) .-Y. 

SJCOZSSO;! I MERCURY I 0.05/J 

SJCOZSSOZ /NICKEL 

/MG/KG 
! 201/ 

SJCOZSSO2 (POTASSIUM 

!MG/KG 
I 

23701 

SJCO2SSO2 !SODIUM 

/MG/KG 

494!J IMG/KG 
SJCOZSSO;! [VANADIUM 38.31 jMG/KG 
SJCO2SSO2 iZINC 5940 1 JMG/KG 
SJCO2SSO2 l4,4’-DDD 9.5iJ UG/KG 
SJCOZSSOZ i4,4’-DDE 201 UC/KG 

SJCO2SSO2 /4,4’-DDT I 

SJCO2SSO2 I ALPHA-CHLORDANE 

26!J UG/KG 

I 2.811 .-.. -- UG/KG 

SJCO2SSO2 I AROCLOR-1251 / 
SJCOZSSOZ ~ENDRIN 

7111 _ _ ‘UG/KG 

3.6!J UG/KG 
SJCOZSSOZ ~GAMMA-CHLORDANE I 4.liJ 

SJCO2SSO2 /BENZO(B)FLUORANTHENE 

SJCO2SSO2 :BENZ~(G,H,I)~ERYLENE 

55jJ 

~UG/KG 

/UG/KG 

SJCO2SSO2 

j BIS(2-ETHYLHEXYL)PHTHALATE j 
4OjJ UC/KG 

SJCOZSSOZ 

i BUTYLBENZYLPHTHALATE 

5601 UC/KG 

25OlJ UG/KG 
SJCO2SSO2 :FLU~RANTHENE / 
SJCOZSSOZ I PYRENE 

53jJ UG/KG 
I 43/J lUG/KG 

SJCO2SSO2 ~ICHLOROETHENE 4’J 
I 

/UG/KG 

SJCOSGWOI ~AL~MINuM i 

~ARSENIC 
I .6O!J UG/L. 

SJCOSGWOI 

SJCOSGWOl i BARIUM 

6.1 /J UG/L 
I 

4&J tic/i 

SJCOSGWOl /CALCIUM 57000 -- 

1 . 

,. ,w, 

i COPPER 15.9jJ 

UG/L 
i -- 

SJCOSGWOl 
I 

UG/L ! 

TABLE l-l 

ANALYTICAL RESULTS OF RRR STUDY AT SITE 2 AND SITE 5 



Relative Risk Data 

Sample ID 

SJCO5GWOl 

SJCO5GWOl 

SJCOSGWOl 

SIC05GWOI 

TABLE l-l 

ANALYTICAL RESULTS OF RRR STUDY AT SITE 2 AND SITE 5 ! 

I 

iChemical Name j Result iQualifer i Units iMethod 

1 IRON 2960 IUG/L 8 

1 MAGNESIUM I 123000 iUG/L : 

1 MANGANESE .’ I 609. jUG/L 

i NICKEL I 

SJCO5GWOl i POTASSIUM 

SlC05GWOl ISODIUM 

16.4iJ $JG/L 1 

44200’ jUG/L j - 

958000 / IUG/L I 

9.3iJ iUG/L 

2.211 JUG/L j 

SJCOSGWOl /THALLIUM 

SJCO5GWOl IVANADIUM 

SJCOSGWOl IZINC 

! 
I 

SJCOSGWOZ 1 ALUMINUM 

SIC05GW02 1 BARIUM 

21.21 !UG/L 

I I 
-j- 
I 

i 
21.1IB JUG/L 

21.31J JUG/L 
i 

I 

1 

t 

SJCO5GWO2 1 CALCIUM 

SlC05GW02 1 COBALT 

50700 j !UG/L 

20.8 ;J IUG/L 
SJCOSGWO;! 1 COPPER 

SIC05GW02 IIRON 

22.2/J /UG/L 
42600 1 kJG/L 

i 

i 

? T 

t 
T 
I 

-4 

68400’ IUG/L 
1890 jUG/L 

19.211 /UG/L 

SJCO5GWO2 /MAGNESIUM 

SIC05GW02 iMANGANESE 

SJCOSGWOZ /NICKEL 

SJC05GW02 /POTASSIUM 

SlC05GW02 SILVER 

16500 j /UG/L 

11.11 IUG/L 

6190001 iUG/L 

2.9/J jUG/L 

75.4 i JUG/L 

SJCOSGWOZ ISODIUM 

SJCOSGWOZ /VANADIUM 

SIC05GW02 iZINC 

117 IUG/L 
I I 

SJCOSGWO:! !PENTACHL~R~PHEN~L 

78.91B IUG/L SJCOSGWO3 /ALUMINUM 

SJCOSGWO3 j ARSENIC 3.1 iJ UG/L 

264 / UG/L 

‘=‘JO/- _ _- UG/L 

14.7jJ IUG/L 

19.3jJ. 
252001 .. 

IUG/L 

118OOOj 

!UG/L 
UG/L 

1460; - UG/L 

29300 i /UG/L 

7.9/J -. iUG/L 

767000 j UG/L 

22.9 -- 
I 

iUG/L 

1IL IUG/L 

I 

SJCOSCWO3 

SJCOSGWO3 

SJC05GW03 

SJCOSGWO3 

SJCOSCWO3 

SJCOSGWO3 

SJCOSGWO3 

SJCOSGWO3 

SJCOSGWO3 

SJCOSGWO3 

SJCOSGWO? 

SJCOSGWOS 

i BARIUM 

/CALCIUM 

-- /COBALT 

iCOPPER 

iIRON 

IMAGNESIUM 

/MANGANESE 

iPOTASSIUM 

~SILVER 

ISODIUM 

IZINC 

; DI-N-BUNLPHTHALATE 

.- _._..._.. 

. 

_... 

96.2 I] iUG/L 
jUG/L 

.-.- i UG/L 

jUG/L 

1812iJ IUG/L UG/L 

sJco5cwo4 iALUMINUM 

SJCOSGWO4 ~A~ENIC 

SJCO5GWO4 ~BARIUM 

SJCOSGWO4 ICALCIUM 

SJCOSGWO? ~C~BALT 

SJCO5GWO.I ICOPPER 



Relative Risk Data 

I I 
/ 

,.,---Ye TABLE 1-I 

ANALYTICAL RESULTS OF RRR STUDY AT SITE 2 AND SITE 5 
/ 

Sample ID 

SJCOSGWO4 

SJCOSGWO4 

SJCOSGWO4 

SJC05GW04 

SJCOSGWO4 

SJCOSGWO4 

SJC05GW04 

SJCOSGWO4 

SJC05GW04 

SJC05GWO4 

SJCOSGWO4 

1 

ichemical Name 

CYANIDE 

/IRON 

j MAGNESIUM 

/MANGANESE 

1 NICKEL 

1 POTASSIUM 

/SODIUM 

ITHALLIUM 

/VANADIUM 

[ZINC 

IPHENANTFIRENE 
I 

iResuIt iQuaIifer [Units Method 

5.JiL !UG/L 
I 

3600 : jUG/L 

! 242000, iUG/L 

300 i IUG/L ; 

1 1-1.5’J !UG/L 

I 71200/ IUG/L I 

ZOlOOOOi ‘UG,‘L 

12.7i IUG/L j 

/ 2.3jJ !UG/L j 

25.41 /UG/L i 
/ 
, 1 IJX LUG/L j 

I I I I 
I 

SJCOSSSOl [ALUMINUM ! 45201 IMG/KG 

SJCOSSSOl j ARSENIC 5.21 iMG/KG 

SJCOSSSOl /BARIUM I 
I 67.31 IMG/KG 

SJCOSSSOl (BERYLLIUM I 
0.32 J 

I CALCIUM 

!MG/KG 

SJCOSSSOl 7340 MG/KG 

SJCOSSSOl /CHROMIUM 5.8, MG/KG 

SJCOSSSOl /COBALT 2.1(J ‘MG/KG 

SJCOSSSOI ICOPPER 17.41 MG/KG 

SJCOSSSOl IIRON 77001 
I -., 

!MG/KG 
SJCOSSSOl /LEAD 29.91 IMG/KG 
SJCOSSSOI /MAGNESIUM 1540; MG/KG 

SJCOSSSOI IMANGANESE 2451 ,MG/KG 

SJCOSSSOl 1 NICKEL 129j MG/KG 
SJCOSSSOl /POTASSIUM 912jJ jMG/KG 

SJCOSSSOI iSODIUM I 2341B IMG/KG 

SJCOSSSOl IVANADIUM ! 11.1 \J IMG/KG 

SJCOSSSOl jZINC I 55.51 IMG/KG 

SJCOSSSOl I 1 
SJCOSSSOl 

[4,4*-DDE 

i4,4’-DDT 
i 

4.3/ /UG/KG 

I 5.2jJ I UG/KG 

SJCOSSSOl ]2,CDINITROTOLUENE I 

l26-DINITROTOLUENE 
1 860: I UG/KG 

SJCOSSSOl 

‘~BENZO(A)ANTHRACENE 
i 

52/J I UG/KG 

SJCO5SSOl 

~BENZO(A)PYRENE 
I 64jJ ‘UG/KG 

SJCO5SSOl ! 81 jJ UGiKG 

SJCO5SSOl ~BENZ~(B)FLUORANTHENE llO;J .UG/KG 

SJCOSSSOl iBENZO(K)FLUORANTHENE 

sJco5ssol /BIS(Z-ETHYLHEXYL)I’HTHALATE 

sJco5sso1 ~CHRYSENE 

SJCO5SSOl j FLUORANTHENE 

SJCOSSSOl (INDENO(l,2,3-CD)I’YRENE 

SJCOSSSOl /N-NITR~S~DIPHENYLAMINE 

SJCOSSSOl 

SJCOSSSOl 

.- - ISJCOSSSO:! 

/PHENANTHRENE 

~PYRENE 
’ 

/ALUMINUM 

SJCOSSSOZ i ARSENIC 

51;J UG/KG 

48jJ 

16OiJ 1;:;;: 

16OjJ i !UG/KG 

49,J - @/KG 

12OjJ !UG/KG 

771J i 
UG/KG I 

17OjJ 

4690! .. 

4/ 



Relative Risk Data 

I 
TABLE l-l 

ANALYTICAL RESULTS OF RRR STUDY AT SITE 2 AND SITE 5 

Sample ID 

sJco5sso2 

SJCO5SSO2 

SJCO5SSO2 

SJCOSSSO2 

SJCO5SSO2 

SJCO5SSO2 

SJCOSSSO2 

SJCOSSSOZ 

SJCOSSSOZ 

SJCOSSSO;! 

SJCOSSSO;! 

SJCOSSSO2 

SJCOSSSOZ 

SJCOSSSO? 

SJCOSSSO2 

SJCO5SSOf 

SJCOSSSOZ 

SJCOSSSO2 

SJCOSSSOZ 

SJCOSSSOZ 

SJCO5SSO2 

SJCOSSSOZ 

SJCOSSSOZ 

SJCOSSSOZRE 

sJco5sso3 

SJCOSSSO3 

SJCOSSsO3 

[Chemical Name 

! BARIUM 

J BERYLLIUM 

j CADMIUM 

/CALCIUM 

1 CHROMIUM 

/COBALT 

/COPPER 

I IRON 

1 LEAD 

i MAGNESIUM 

j MANGANESE 

1 MERCURY 

1 NICKEL 

i POTASSIUM 

1 SODIUM 

1 VANADIUM 

/ZINC 

j 4,4’-DDD 

14,4-DDE 

\4,4’-DDT 

1 AROCLOR-1254 

1 ENDRIN ALDEHYDE 

lBIS(2-ETHYLHEXYL)PHTHALATE 

IMETHYLENE CHLORIDE 
I 

(ALUMINUM 

/ARSENIC 

) BARIUM 

; Result j Qualifer iUnits ! Method 

I 42.7: iMG/KG : 
I 0.371J ‘MG/KG j 
I 0.86 i JMG/KG ; 

I 6030 i ~MG/KG I 
- 

1 5.2j iMG/KG ; 
1 3.5/B IMG/KG I 

I 33.3; /MC/KG , 

I 10000i !MG/KG i 

I 60.4 j ~MG/KG i 

185Oi /MG/KG / 

I 222 1 /MG/KG i 

0.05/J /MG/KG / 

4.8/J iMG/KG 

12001 JMG/KG ’ 

63.8iJ MG/KG 

11.91 MG/KG J 

105! MG/KG j 

3.9 j ,UG/KG / 

I 181 UG/KG / 

! 6.3) UG/KG 1 
I lo/J uG/KG 

I 5.21 )UG/KG / 

13O1J IUG/KG 

sir IUG/KG 
I 

52101 jMG/KG 
I 16.71 /MG/KG i 

I 4640 ( /MG/KG 

IBERYLLIUM 

_ [CADMIUM 

ICALCIUM 

~CHR~MIUM 

~~OBALT 

0.27/J /MG/KG 

6i- PC/KG 
43500 j 

15.91 

5.q 

3101 

6670 [ 

742; 

22001 

MG/KG 

/MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

j LEAD I 

iMAGNESIUM I I 

SJCOSSSO3 iMANGANESE ‘y jMG/KG / 

SJCOSSSO3 IMERCURY 

SJCO5SSO3 i NICKEL 

0.191 

.46.1] 
1;:;;; j 

SJCOSSSO3 ! POTASSIUM 

~SODIUM 
\ 6261J ,MG/KC 

SJCOSSSO3 I 387 B /MG/KG 

~VANADIUM 

j 

SJCOSSSO3 I 5.7 J 

iZINC 
I 

.- /MG/KG ; 

SJCO5SSO3 

SJCOSSSO3 i2,4-DINITRoTOLUENE 1 .2100 

SJCOSSSO3 !2,6-DINITROTOLUENE I 

1550~1 -. .I;:,” 

2001J UG/KG 

/ - - 

SJCOSSSO3 /BENZ~(A)PYRENE 
: -‘. 

56iJ -- /U&KG 



Relative Risk Data 

! 
I 

TABLE l-l 

ANALYTICAL RESULTS OF RRR STUDY AT SITE 2 AND SITE 5 

! 

Sample 1D IChemical Name 

SJCOSSSO3 ~~ENZO(B)FLUOR.ANIHENE 

SJCOSSSO3 !BENZO(G,H,I)PERYLENE 

JResult /Qualifer :Ilnitc 
-...._. 

‘M,ehnrl 
. . ..h . . . . ,.. 

/ 7O;J iL -, - jG/KG 
I 5217 iUG/KG 

SJCOSSSOS !BENZ~(K)FLU~RANTHENE .I 671J 
ISJCOSsSO3 (BIS(2-ETHYLHEXYL)PH?HALATE 

[UC/KG 

IUG/KG I 9711 
SJCOSSSO3 ~CHRYSENE I 8&J /UG/KG 

SJCO5SSO3 ! DEN-BUTYLPHTHALATE ! 34OO!J JUG/KG j 

SJCOSSSO3 ~FLUORAN~ENE I I 95jJ I UG/KG 

sJco5sso3 IN-NITR~S~DIPHENYLAMINE 330/J ;UG/KG : 

SJCOSSSO3 / NAPHTHALENE / 
I 50/J !UG/KG ! 

SJCOSSSO3 IPHENANTHRENE I 92jJ IUG/KG ; 

SJCOSSSO3 1 PY~NE 5SjJ JUG/KG i 
1 

I I. i 
SJCOSSSW I ALUMINUM 1 4390 1 

SJCOSSSO4 i ANTIMONY I 
~MG/KG i: 

I 18.61 IMG/KG / 
-7 

SJCOSSSO4 

SJCOSSSO4 

SJCOSSSO4 

SJCO5SSO-l 

SJCOSSSO4 

SJCOSSSO4 

SJCOSSSO4 

SJCOSSSOS 

SJCOSSSO4 

SJCOSSSO4 

SJCOSSSO4 

SJCOSSSO4 

SJCOSSSO4 

1 ARSENIC 

(BARIUM 

/BERYLLIUM 

/CADMIUM 

/CALCIUM 

! CHROMIUM 

I COBALT 

j COPPER 

1 IRON 

j LEAD 

iMAGNESIUM 

: MANGANESE 

1 MERCURY 

I 
I 8.31 MG/KG 

583 MG/KG 
! 0.5.J .MG/KG 
I 6.6 MG/KG 

I 162OOi MG/KG 

I 63.8 1 !MG/KG 

5.71 J MG/KG 

I 12101 MG/KG 
I 314001 ,MG/KG 

/ 7910 IMG/KG 

20001 JMG/KG 

6581 IMG/KG 

- _ 

SJCOSSSO4 

SJCOSSSO4 

sJco5sso4 

sjcosssoi 

SJCO5&04 

SJCOSSSO4 

sjco5sso4 

SJCOSSSO4 

SJCOSSSO4 

SJCOSSSOl 

I NICKEL 

I POTASSIUM 

SILVER 

~SODIUM 

[VANADIUM 

/ZINC 

i4,4’-DDE 

IAROCLOR-1254 

~END~SULFAN II 

[ENDOSULFAN SULFATE 

0.26; !MG/KG 

34.31 /MG/KG 

SJCO5SSOl 

SJCO5SSO-l 

SJCOSSSO4 

SJCOSSSO4 

SJCO5SSO.l 

SJCOSSSOJ 

SJCOSSSOd 

SJC0sSS04 

,- .4 SJCOSSSO4 

~ANTHRACENE 

IBEN~O(A)ANTHRACENE 

IBENZO(A)PYRENE 

~BENZO(B)FLU~RANTHENE 

‘BENZO(G,H,I)PERYLENE 

‘BENZO(K)FLUOliANTHENE 

/BIS(Z-ETHYLHEXYL)PHTHALATE 

T 
L 

1120/ MG/KG 

1.5.J MG/KG .- .-. _ 
448 J MG/KG 

13.3 
!. _.- 

;MG/KG 

2470, - j MG/KG 

5.4/J 
23/J 

5/J 
I 

UG/KG 

UG/KG 

/UG/KG 

4iU --.- jUG/KG 
8 

17;J UG/KG 

310 J ’ UG/K& - 

160 J 

I 

UG/KG 

7001 UG/KG 

800/ 

1oooi - - 
p;,” 

7001 ‘UG/KG 

5401 ...-. I 

76iJ - 

UG/KG 

750: 

UG/KG 

I lJG/KG 

’ I 

f 

~CHRYSENE 



Relative Risk Data 

I I 
TABLE l-l 

ANALYTICAL RESULTS OF RRR STUDY AT SITE 2 AND SITE 5 

I 

Sample ID i Chemical Name 

SJCOSSSO4 i FLUORANTHENE 

SJCO5SSO4 j-rNDENO(l,2,3-CD)PYRENE 

SJCO5SSO4 ~PHENAN~RENE 

s1c05ss04 I PYRENE 

iResult IQualifer !Units i Method 

I 830’ I UG/KG 

580: iUG/KG 
! 28OiJ iUG/KG 

I 1200’ iUG/KG 



Relative Risk Data 

I 
I 

_ef.*%_ 
TABLE l-l 

ANALYTICAL RESULTS OF RRR STUDY AT SITE 2 AND SITE 5 

I 

Sample ID ichemical Name 

SJCOZGWOI j ALUMINUM 

SJCOZGWOl 1 ARSENIC 

SJC02GWOl /BARIUM 

SJC02GWOl ICALCIUM 

SJCOZGWOl ICOBALT , 
SJCOZGWOl I IRON 

SIC02GWOI /MAGNESIUM 

SJCOZGWOl [MANGANESE 

SJC02GWOI [NICKEL 

SJCOZGWOl 1 POTASSIUM 

SJC02GWOI js0DIu~ 

SJCOZGWOl IVANADIUM 

SJCOZGWOl IZINC 

SJCOZGWOl /ACETONE 

SJC02GW02 [1,3,5-TRINITROBENZENE 

SJCOZGWOZ /2,4,6-TRINITROTOLUENE 

SJC02GW02 1 ALUMINUM 

SJC02GW02 1 BARIUM 

SJC02GW02 ~CALCIUM 

SJCOZGWO2 IIRON 

SJC02GW02 IMAGNESIUM 

SJC02GW02 IMANGANESE 

SJC02GW02 INICKEL 

SJC02GW02 1 POTASSIUM 

SJC02GW02 ISODIUM 

SJCOZGWOZ iZINC 

SJC02GW02 j ACETONE 

i 

i 
I 
I 

Result’ !QuaIifer iUnits I Group 

535: IUG/L 

5.8iB :UG/L 

60.311 !UG/L /- 
141000~ JUG/L 

3.liJ :UG/L : 

61201 (UC/L 
47700 / hJG/L 

6571 !UG/L I 

12/J !UG/L 
I 19900 i !UG/L ! 

f 

I. 
SJCOZSSOl ALUMINUM 

SJCO2SSOl ARSENIC 

SJCOZSSO1 I BARIUM 

SJCOZSSOl /CADMIUM 

SJCO2SSOl ICALCIUM 

SJCOZSSOl +ROMIUM 

SJCO2SSOl iCOBALT 

SJCOZSSOl ~COPPER 

sJco2ssol hi0~ 

SJCO2SSOl iLEAD 

SJCO2SSOl iMAGNESIUM 

SJCOZSSOl ~MANGANESE 

SJCOZSSOI IMERCURY 

SJCOZSSOl /NICKEL 

SJCOZSSOl /POTASSIUM 

SJCOZSSOl ~SODIUM 

T 
I 

-!- 
I 

SiJ 
I 
/UG/L 

I I 

I- 

I 

5860/ MG/KG 

3.81 - 
__._ -. __ 

MG/KG -- 

84.8/ MG/KG 

0.4 J 

f 

.:I.. MC/KG 

8650 MG/KG 

10.6/ 

1.8/B 

MG/KG 

MG/KG 

40.8’ MG/KG 

5430! MG/KG 

137 

706lJ 

MG/KG 

MG/KG - 

48.8/ MG/KG 

2.7j !~~G/KG 

5.liJ 

411 jJ 

(MG/KG 

[MG/KG ! 
59.8iJ !MG/KG 

SJCOZSSOl iVANADIUM 
. 

,,- ---_ 

SJCOZSSOl iZlNC 

/ 13: 

212i 

- ~MG/KG 

- iMG>KG 

94500 j IUG/L 

3.111 IuG/L 

29.11 iUG/L 

241 iUG/L 

I / 
0.58 I tUGiL 

T- 

--7 

1 
*- 

, 

*- 

j- 

-.. 

0.581 IUG/L 

34.21J /UG/L 

72.711 /UG/L 

28000 1 
I .~ 
IUG/L 

189001 IUG/L 

444001 iUG/L 

7261 UG/L 

11.6jJ UG/L 

96801 UG/L 

2150001 IUG/L 

29.41 IUG/L 

- 



Relative Risk Data 

I , , 

TABLE l-l 

ANALYTICAL RESULTS OF RRR STUDY AT SITE 2 AND SITE 5 I 
I 

Sample ID 

SJCO2SSOl 

SJCO2SSOl 

SJCOZSSOl 

SJCOZSSOl 

SJCO25SOl 

SJCOZSSOl DL 

1 

! Chemical Name 

I&C-DDD 

/4,4+-DDE 

/ALPHA-CHLORDANE 

i AROCLOR-1254 

/GAMMA-CHLORDANE 

j4,4’-DDT 
I 

.’ 

I I 

jResult 1 Qualifer i Units : Group 
, 

551 

59! 

$JG/KG : 

;UG/KG i 

I 4.3iJ IUG/KG I 
I 
I 41 j JUG/KG / 
! 3.4jJ JUG/KG i 

I 1001 ~UG/KG j 
/ I 

i / / I 
SJCO2SSO2 /ALUMINUM I 20700 / !MG/KG 

SJCO2SSO2 /ANTIMONY I 12.Sj !MG/KG 

SJCOZSSOZ i ARSENIC 1 IMG/KG 

SJCO2SSO2 /BARIUM 

3.61 

241/ IMG/KG 

SJCO2SSO2 /BERYLLIUM 11.51 JMG/KG 

SJCOZSSO;! 1 CADMIUM 2.11 IMG/KG 

SJCO2SSO2 /CALCIUM 7620 / jMG/KG 

s1co2sso2 i CHROMIUM I 2251 /MG/KG 

-I- 

-l- 
f 

SJCO2SSO2 IIRON 101000/ MG/KG 

SJCO2SSO2 ILEAD 18301 MG/KG 

s1co2sso2 /MAGNESIUM 23001 MG/KG 

co2sso2 [MANGANESE 1 4171 MG/KG 

Isrco2sso2 I SODIUM I 494lJ jMG/KG 

SJCO2SSO2 iVANADIUM 38.3 1 (MG/KG 

IMG/KG /ZINC 59401 

14,4’-DDD / 9.5/J UG/KG 

i 4,4,-DDE I 201 UC/KG 

i4,4’-DDT 26]J UG/KG 

I ALPHA-CHL~RDANE 2.8/J UC/KG 

/AROCLOR-1254 71 J 
I 

UG/KG 

~ENDRIN 3.6;J UG/KG 

/GAMMA-CHLORDANE ! 4.1 iJ UC/KG 

iBENZO(B)FLUORANTHENE 5511 UG/KG 

;BENZO(G,H,I)PERYLENE I 4OjJ UG/KG 

5601. UC/KG 

25OlJ /uG/KG 

53/J ‘UG/KG 

43;J UG/KG 

4jJ IUG/KG 
I 
I 

601J UG/L 

6.1/J /UC/L 

48;J 

57000; 

iUG/L 

15.9:J 

!UG/L 

/UG/L 

SJCO2SSO2 :BlS(2-ETHYLHEXYL)PHTHALATE 

SJCO2SSO2 :BUTYLBENZYLPHTHALATE 

SJCO2SSO2 :FLuORANTHENE 

SJCOZSSO2 ‘I’YRENE 

SJCO2SSO2 iTRICHLOROETHENE 

SJCO5GWOl 

SJCOSGWOl 

SJCO5GWOl 

SJCOSGWOl 

SJCO5GWOl 

iALUMINUM 

I ARSENIC 

I BARIUM 

[CALCIUM 

iCOPPER 

I 
L 1 

l- 

f 
T 

c 



Relative Risk Data 

TABLE l-l 

ANALYTICAL RESULTS OF RRR STUDY AT SITE 2 AND SmE 5 

Sample ID 

SJCOSGWOl 

SJCOSGWOl 

SJCO5GWOl 

SJCOSGWOl 

SJCO5GWOl 

SJCOSGWOl 

SJCO5GWOl 

SJCO5GWOl 

SJCO5GWOl 

SJCOSGWOZ 

SJCOSGWO2 

SJCOSGWOZ 

! 

IChemical Name 

!IRON 

/MAGNESIUM 

! MANGANESE 

1 NICKEL 

! POTASSIUM 

/SODIUM 

ITHALLIUM 

/VANADIUM 

(ZINC 

/ALUMINUM 

j BARIUM 

i CALCIUM 

.’ 

i Result iQualifer IUnits : Group 

2960 ! iUG/L 

I 123000’ IUG/L 
I 609 / iUG/L 

I 16.4)J iUG/L ; 

44200 ; IUG/L ! 

I 958000 ! JUG/L / 

9.3iJ JUG/L 

i 2.2/J jUG/L ! 

! 21.21 /W/L :_ 
I / 
I 21.1 /B /UG/L j 

21.3/J 

50700 / 

/UG/L I 

SJCO5GWO2 i COBALT 
!UG/L j 

I 20.817 /UG/L j 

1- 
-L 

,- 
SJCOSGWO;? COPPER 

I 
22.211 UG/L 

SJCOSGWM IRON I 42600 1 UC/i 
SJC05GW02 MAGNESIUM 68400 1 UG/L 
SJCO5GWO2 MANGANESE 18901 UG/L 
SJCOSGWOZ iNICKEL 19.2iJ 

SJCOSGW02 1 POTASSIUM ‘ 

SJCOSGW02 /SILVER 
j 

UG/L 

16500 UG/L 

I 11.1 UG/L 
, >, 

SJCOSGWM /SODIUM I 619000 (UG/L 
SJCO5GWO2 /VANADIUM I 

2.9/J UG/L 
SJCO5GWO2 IZINC I 

UG/L 
SJCO5GWO2 ~PENTACHLOROPHENOL 

75.41 

l/J UC/L 
I ! 

I 
SJCOSGWO3 I ALUMINUM I 78.9/B UG/L 
SJCOSGWO3 I ARSENIC 3.1 iJ /UG/L 
SJCOSGWO3 IBARIUM 

L 
SJCOSGWOS CALCIUM 

SJtiOSGtiO3 
. ..-. 

COBALT 

SJCOSGWO3 jc0p~ER 

SJCOSGWO3 /IRON 

SJC05GW03 /MAGNESIUM 

SJCOSGWOS ~MANGANEsE 

SJCOSGWO3 j POTASSIUM 

SJCOSGW03 iSILVER -- 

SJCOSGW03 is0D1uM 

SJCOSGWO3 jZINC 

SJCOSGWO3 ;DI-N-BUTYLPI-ITHALA-I-E 

264 : !UG/L 

936ml_ _ ._ _. JUG/L 

SjCO5GWO-r ~ALUMINUM 

SJCOSGWOA i ARSENIC 

SJCO5GWOl [BARIU,M 

SJCOSGWO4 ICALCIUM 

._ ‘7. 
ISJCO5GWO-l iCOBALT 

14.71J UG/L 

19.3/J --- UG/L 

25200j - 

118OOOj 

/UG/L 

UG/L 

14601 UC/L 

29300 i /UG/L 

7.9jJ 7.9jJ /UG/L /UG/L 

76;0001 -- .. 76;0001 -- .. 
&I .- &I .- 

-I -I UG/L UG/L 

1iL 1iL 

iUG/L iUG/L 

IUG/L IUG/L 

I i 
-- .I 

96.2jJ ._. .LUGiL 
15.61 /UG/L 

159iJ UC/L 

131OOOi ‘- UG/L 

2.2iJ --. ILJG/L 
SJCOSGWOS ~COPPER 18.2/J iUG/L ! 

_-. 
- 

-. _ 



Relative Risk Data 

, 
I 

TABLE l-1 

ANALYTICAL RESULTS OF RRR STUDY AT SITE 2 AND SITE 5 I 
I 

Sample ID /Chemical Name 

SJCO5GWO4 /CYANIDE 

SJCOSGWO4 IIRON 

SJCOSGWO4 !MAGNESI~M 

SJCOSGWO4 i MANGANESE 

SJC05GW04 i NICKEL 

SJCOSGWO4 iPOTASSIUM 

SIC05GWO4 I SODIUM 

I 

i Result !Qualifer 1 Units ‘Group 

5.4;L IUG/L ; 

! 3600: iUG/L 

I 242000 IUG/L : 

! 300: &JG/L I 

I 14.5,J IUG/L : 

I 71200, IUG/L I 

/ 2010000, iUG/L ; 
-I 

SJCOSGWO4 /THALLIUM ! 12.71 iUG/L 
/ 

SJCOSGWO? iVANADIUM I 2.3;J IUG/L 

SJCOSGWO4 iZINC I 25.4 j (UWL 

STCOSGW04 / PHENANTHRENE I 1 !JX iUG/L 
8 

I 
s1c05ss01 IALUMINUM 4520 / iMG/KG 

sJco5ssol !ARsENIC I 5.2i IMG/KG 

s1c05ss01 i BARIUM 67.3/ iMG/KG 

SJCOSSSOl 1 BERYLLIUM 1 0.321J IMG/KG 

s1c05ss01 I CALCIUM I 73401 jMG/KG 

SJCOSSSOl ICHROMIUM 5.8; MG/KG 

SJCOSSSOl [COBALT 1 2.1 !J MG/KG 

sIco5ssol I COPPER I 17.41 MG/KG 

SJCOSSSOl IIRON 7700i /MG/KG 

SJCOSSSOl jLEAD I 29.9 j IMG/KG 

s1c05ss01 ~MAGNESIUM I 15401 IMG/KG 

SJCO5SSOl iMANGANESE 245 f /MG/KG 

SJC05SSOl I NICKEL I 129! IMG/KG 

SJCOSs.501 

SJCOSSSOl 

! POTASSIUM 

iSODIUM 
9121~ IMG/KG 

I 23418 /MG/KG 

-7 
/ 

/ 
/ 

j- 
I 

/ 
-I- 
+ 

SJCO5SSOl iVANADIUM I 11.1/J IMG/KG 

sJco5ssol /ZINC I 55.51 !MG/KG 

&05ss01 i4,4’-DDE 

$~05ss01 j4,4’-DDT 
./ 

4.31 UG/KG 

I 5.21~ UG/KG 

SJCOSSSOl i2,4-DINITROTOLUENE 1 UG/KG 

SJCO5SSOl j2,6-DINITROTOLUENE 
I 

I UG/KG 

1 SJCOSSSOl _ ~BENZO(A)ANTHRACENE I 64iJ iUG/KG .I 
I sJco5ssol 

SJCOSSSOI 

SJCO5SSOl 

s]co5ssol 

sJco5ssol 

SJCOSSSOl 

SJCO5SSOl 

s~co5ssol 

SJCOSSSOl 

sJco5ssol 

jBENZO(A)PYRENE 

;BENZO(B)FLUORANTHENE 

! BENZO(K)FLUORANTHENE 

iBIS(Z-ETHYLHEXYL)PHTHALATE 

ICHRYSENE 

~FLUORANTHENE 

,_ 
81 iJ 

1lO’J -- 

51/J 

-/IJG/KG 

iUG/KG 

I 

SJCOSSSOZ 

!INDENO(l,2,3-CD)PYRENE 

iN-NITROSODIPHENYLAMINE 

[PHENANTI-IRENE 

iPYRENE 

/ALUMINUM 
_. 

48iJ 

.160/J 

1601~ 
-49jJ- 

1201J 

77/J 

17OjJ .. 

!UG/KG 

I UG/KG 

IUG/KG 

-I 
UG/KG 

jUG/KG 

!UG/KG 

/UG/KG 

iUG/KG -- 

/MG/KG 

/MG/KG lSJCOSSSO2 i ARSENIC 



Relative Risk Data 

I 
, 

! 

TABLE l-1 
,.~rz* 

ANALYTICAL RESULTS OF RRR STUDY AT SlTE 2 AND SITE 5 

SampIe ID IChemical Name 

I 

/Result jQualifer iUnits ICroup 

SJCOSSSOZ /BARIUM 1 42.7i iMG/KG j 

SJCOSSSO;! iBERYLLIUM 1 0.371J ;MG/KG j 

SJCOSSSO;! /CADMIUM ] 0.861 !MG/KG 

SJCOSSSO2 i CALCIUM I 6030 j /MG/KG 

SJCOSSSO;! ICHROMIUM 5.2! IMG/KG : 

SJCOSSSOZ 

SJCO5SSO2 

ICOBALT 

iCOPPER 

I 3.5(B (MC/KG j 

1 33.3 i IMG/KG : 

SjCO5SSO2 1 IRON j 10000 I IMG/KG j 

SJCOSSSO2 iLEAD 60.4; IMG/KG 

SJCO5SSO2 IMAGNESIUM 1850; IMG/KG 

SJCOSSSOZ IMANGANESE 222! IMG/KG 

SJCOsSSO2 /MERCURY 0.05jJ iMG/KG 

SJCO5SSO2 i NICKEL I 4.817 IMG/KG 
I 

SJCOSSSOZ 

SJCOSSSO3 

SJCOSSSO:! 

SJCOSSSO3 

SJCOSSSOZ 

SJCOSSSO3 

SJCOSSSOZ 

SJCOSSSOZ 

SJCOSSSOZ 

SJCOSSSO;! 

SJCOSSSOZ 

SJCOSSSOZ 

SJCOSSSO2 

SJCOSSSOZRE 

I 

POTASSIUM 

j ALUMINUM 

SODIUM 

:ARSENlC 

VANADIUM 

1 BARIUM 

IZINC 

14,4’-DDD 

(4,4’-DDE 

t4,4’-DDT 

/AROCLOR-1254 

IENDRIN ALDEHYDE 

!BISf2-ETHYLHEXYL)PHTHALATE 

!METHYLENE CHLORIDE 

/ 
I I 

._ 

I 

I 

I 

12001 

52101 

/MG/KG 

/MG/KG 

63.8/J 

1 

~MG/KG 

16.7! IMG/KG 

11.91 /MG/KG 

I 

1051 IMG/KG 

3.91 !LJG/KG 

1xj UG/KG 

6.3 / UG/KG 

lo/J UG/KG 

I 5.2j /UG/KG 

1 13OjJ IuG/KG 

5lJ IuG/KG 
I I I 

4640 / IMG/KG 

0.271 J MG/KG 

61 MG/KG 

43500 j MG/KG 

15.9; 

5.S;J -1 

MG/KG 

SJCOSSSO3 IBERYLLIUM 

SJCOSSSO3 IC+DMIUM 

SJtiO5SSO3 --. iCALCIUM 

SJCOSSSO3 /CHROMIUM 

SJCO5SSO3 ~COBALT 

SJCOSSSO3 ICOPPER 

SJCOSSSO3 -. BORON 

SJCOSSSO3 !LEAD 

SJCOSSSO3 ~MAGNESIUM 

SJCOjSSO3 

sJco5sso3 

SJCOSSSO3 

SJCOSSSO3 

SJCOSSSO3 

SJCO5SSO3 

SJCOSSSO3 

SJCOSSSO3 

SJCOSSSO3 

iMANGANESE 

~MERCURY 

‘NICKEL 

! POTASSIUM 

~S~DILJM 

IVANADIUM 

/ZINC 

j2,4-DINITROTOLUENE 

I2,6-DINITROTOLUENE 

SJCOSSSO3 hENZO(A)PYRENE 

-- 

;MG/KG 

310: IMG/KG 

6670. 

742i 

~MG/KG 

IMC/KG 

2200 ; /MG/KG / 

I 1441 

I 0.19 

! --46.1. -. ! 

1 

626iJ 

387jB 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

UG/KG 

UG/KG 

U&KG 

-- 
i- 



Relative Risk Data 

I I 

TABLE l-l 

ANALYTICAL RESULTS OF RRR STUDY AT SITE 2 AND SITE 5 

Sample ID 

SJCOSSSOS 

SJCO5SSO3 

I 

/Chemical Name 

i BENZO(B)FLUORANTHENE 

1 BENZO(G,H,I)PERYLENE 

/Result 

i 

SJCOSSSOS 

SJCO5SSO3 

SJCOSSSO3 

s1c05ss0.3 

iBENZO(K)FLUORANTHENE ’ 

/BIS(2-ETHYLHEXYL)PHTHALAIE 

}CHRYSENE 

I DI-N-BUTYLPHTHAL~ 

7O;J ~UG/KG 

52:J /UG/KG 

67!J iUG/KG 

97;J I UG/KG 

WJ /UG/KG 

41E I 
-, ----- -- 3400/J JUG/KG ! 

SJCOSSSO3 !FLUORANTHENE ! 95lJ IUG/KG ; 

ISlCO5SSO3 LAMINE --I ----- -- IN-NITROSODIPHENY 33O1J iUG/KG I 
! 

SJCOSSSO3 [NAPHIHALENE 5OiJ IUG/KG / 

ISlCO5SSO3 -,------- IPHENANTHRENE 

i PYRENE 

92!J iUG/KG 1 

SJCOSSSO3 58)J IUG/KG 

iChalifer IUnits j Group 

I I I I I I 
I 

SJCOSSSO-1 [ALUMINUM 4390 / !MG/KG 

SJCOSSSO4 1 ANTIMONY 18.6; /MG/KG f 
A RSFNIC I 8.3! IMG/KG I 

I.11 JM 0.5lJ IMG/KG 

6.61 IMG/KG 

Iw-n=xsno I 12101 IMG/KG 

SJCOSSSO4 ,.._____ -___ 

s1c05ss04 i NICKEL 

iMFRCI JRY 0.26; /MC/KG 

I 34.3 i iMG/KG 

SJCOSSSO4 

SJCOSSSW 

SJCOSSSQ4 

SJCOSSSO4 

SJCO5SSO4 

SJCOSSSO4 

SJCOSSSO4 

SJCOSSSOS 

SJCOSSSO4 

SJCOSSSOl 

SJCOSSSO4 

sJco5sso4 

SJCOSSSOS 

SJCOSSSO4 

SJCOSSSO4 

SJCOSSSO? 

SJCOSSSOS 

SJCOSSSO4 

j POTASSIUM 

SILVER 
t 
ISODiUM 

IVANADIUM 

iZINC 

i4,4.-DDE 

j AROCLOR-1254 

‘ENDOSULFAN II 

iENDOSULFAN SULFATE 

~ENDRIN 

iACENAPHTHYLENE 

~ANTHRACENE 

iBENZO(A)ANTHRACENE 

IBENZO(A)PYRENE 

IBENZO(B)FLU~R~NTHENE 

~BENZO(G,H,I)PERYLENE 

~BENZO(K)FLU~RANTHENE 

;BIS(2-ETHYLHEXYL)PHTHALATE 

I 13.3( MG/KG 
I !MG/KG. .- 

I 
.247Oi 

5.4jJ IuG/KG 
I 
I 23j~ UG/KG 
I I 5iJ UG/KG 

! .. 4pJ UG/KG 

17/J 

31OjJ 

,UG/KG 

UG/KG I 
I UG/KG 1 -- 1601J - 

700 ‘UG/KG - 
/ 800 UG/KG I 

1000, ~uG/KG 
I 700; !uG/KG 
t 

i --- 

‘-5401 UG/KG 

76/J UG/KG 

SJCO5SSO-1 ;CHRYSENE I 7501 /uG/KG I 



Relative Risk Data 

I 

TABLE l-l _, lI’ - 

Sample ID 

SJCOSSSO4 

SJCOSSSO4 

SJCOSSSO4 

SJCOSSSO4 

ANALYTICAL RESULTS OF RRR STUDY AT SITE 2 AND 

I 

ichemical Name iResuIt !Qualifer 

/FLUORANTHENE 830; 

! INDENO( 1,2,3-CD)PYRENE 580’ 

[PHENANTHRENE I 28OiJ IUG/KG 

i PYRENE ! 12001 



INTRODUCTION 

4 1.3.4.2 Site 5 Results 

5 Four surface soil and four groundwater samples were collected from the Burning Grounds 

6 (Site 5) and surrounding area (Figure l-3). The analytical data from that investigation are 

7 summarized on Table l-1. The organic compounds 4,4-DDE (4.3 ppb), 4,4-DDT (5.2 ppb) 

8 and 2,4dinitrotoluene (860 ppb) were detected in the surface soil sample collected from the 

9 center of the site. Also, 4,4DDD (3.9 ppb), 4,4-DDE (18 ppb), 4,4DDT (6.3 ppb), and endrin 

10 aldehyde (5.2 ppb) were detected in soil from the northern end of the site. Several inorganic 

11 compounds were also detected. Di-n-butylphthalate (3,400 ppb) and 2,4-dinitrotoluene 

12 (2,100 ppb) were detected in the sample collected northeast of the site; several inorganic 

13 compounds were also detected. The following organic analytes were detected in the sample 

14 collected north/northwest of the site: endrin (17 ppb), endosulfan II (5 ppb), 

15 benzo(a)anthracene (700 ppb), b enzo(a)pyrene (800 ppb), benzo(b)fluoranthene (1,000 ppb); 

16 benzo(g,h,i)perylene (700 ppb), benzo(k)fluoranthene (540 ppb), chrysene (750 ppb), pyrene 

17 (1,200 ppb), indeno(l,2,3-c,d)pyrene (580 ppb), and fluoranthene (830 ppb). Several 

18 inorganic compounds were also detected. 

19 No organic analytes were detected in the four groundwater samples; however, several 

20 inorganic chemicals were detected in the groundwater samples. 

detected in the northwest groundwater sample and 1,3,5-trinitrobenzene (0.58 ppb), 2,4,6- 

trinitrotoluene (0.58 ppb), and several inorganics were detected in the southeast 

groundwater sample. 
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“*, *-... 1 2 Site Investigation 

2 This section documents the technical approaches and methods used for the RI. Section 2.1 

3 presents a brief description of the approach and methodologies. Generally, the methods 

4 are more thoroughly described in the Work Plan and the Sampling and Analysis Nan 

5 (SAP) (CDM Federal, 1997). Section 2.2 summarizes the deviations from the scope 
ry& .y.f . . : 

6 presented in the work plan, the reasons for the deviations, and their impacts on the quantity 

7 and quality of data obtained during the investigation. 

8 2,l Investigation Technical Approach and Methodology 
9 The field investigations at both sites included sampling of surface and subsurface soil, 

10 groundwater, and sediment. At site 2, a surface water sample was also collected. In 

11 addition, an investigation of site physical features such as geology and hydrogeology was 

12 conducted. The following subsections briefly describe the work accomplished and the 

13 rationale for performing the individual tasks. 

14 2.1.1 Geophysical investigations 
15 Earth Resources Technology (ERT) of College Park, Maryland conducted geophysical1 

16 investigations at both sites. At each site electromagnetic (EM-31) and magnetometer 

17 surveys were performed. At Site 2 the objective of the surveys was to define the area1 extent 

18 of the landfill. At Site 5, two areas were surveyed: the suspected area of the cage pit and 

19 the burning grounds area. The objective of the caged pit survey was to accurately 

20 determine the location of the pit in order to aid in the selection of soil sampling locations. 

21 The objective of the burning grounds survey was to identify any electromagnetic or 

22 magnetic anomalies and to delineate the boundaries of the site. The methods are described 

23 below; however, more detail can be found in ERT’s report, which is in Appendix A of this 

24 RI report. 

25 2.1.1.1 Electromagnetic Survey 

26 A Geonics EM-31 instrument was used to conduct the electromagnetic survey. The EM-31 

“--._ 27 unit permits the measurement of the specific conductivity of the underlying subsurface 

28 materials using the principle of mutual inductance. The method allows for the 
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16 

17 

18 

19 

20 

21 

22 

23 2.1 .1.2.1 Site 2 

24 At Site 2, the magnetometer survey was conducted on the same grid and along the same 

25 profile lines as the electromagnetic survey (see Figure 2-l and Section 2.1.1.1.1). 

26 

27 

28 

measurement of subsurface electrical properties without the use of probes inserted into the 

ground surface. Changes in conductivity (expressed as in-phase and quaderature phase) 

can often be correlated to subsurface geologic variation and/or zones of groundwater 

contamination. The instrument has an effective depth of exploration of about 20 ft. 

2.1.1.1.1 Site 2 

At Site 2 the electromagnetic survey was conducted on a 300 by 150-ft grid established 

southwest of Building 130 as well as along 6 profile lines located around the north, west, 

and northwest, and southwest sides of the pond (Figure 2-l). Within the gridded area, the 

data were collected along three north-south trending lines and spaced 50 ft apart and along 

three east-west trending lines spaced 100 ft apart. 

2.1.1.1.2 Site 5 

At Site 5, the electromagnetic survey was conducted on a roughly 400 by 300ifoot grid 

referenced to Building 272 (Figure 2-2). A portion of the site is covered by very dense 

vegetation (marsh reeds) and was not surveyed. Most of the grid lines were spaced every 

,50 ft. In the caged pit area, a 150 by 300 ft grid with 50 or 100 ft spacing was established. 

Following an initial survey, additional grid lines were added to create a lo-ft spacing over a 

60 by 100 ft area. 

2.1.1.2 Magnetometer Survey 

The magnetometer survey was conducted using a Geomeuics Portable Cesium 

Magnetometer, Model G858. This instrument measures the earth’s total geomagnetic field 

at a particular location in units of gamma. The local variations in the field are attributable 

to near surface buried metal objects or surface metal. 

2.1.1.2.2 Site 5 

At Site 5 the magnetometer survey was only conducted in the caged pit area along the grid 

described in Section 2.1.1.1.2 (Figure 2-2). 

-i 
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I 2.1.2 Surface Soil Sampling 

8 

9 

10 

11 

12 

13 

14 

15 

---TN_ 16 

17 

2 At both sites surface soil samples were collected using a stainless steel spoon and bowl 

3 following protocol described in the work plan- The objective of the surface soil sampling 

4 was to obtain analytical data for use in dete rmining the nature and extent of contamination 

5 and for use in the human health risk assessment. Samples were analyzed for TCL organic 

6 constituents, TAL metals, and total phosphorus. One sample from each site was selected, 

7 using field screening techniques discussed in Section 2.1.6, for nitramine analysis. 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

2.1.2.1 Site 2 

Ten surface soil samples were collected at Site 2 at the locations shown on Figure 2-3. Due 

to the potential for encountering unexploded ordnance (UXO) at the site, sampling was 

conducted only after the locations had been cleared by a UXO subcontractor. With the 

exception of SJSO2-SSOl and SJSOZ-SSO2, the samples were collected at locations considered 

to be potentially within the landfill boundary. Sample SJSO2-SSOl was collected fro.m an 

area considered to outside the site boundary on the west side of Craddock Street, and 

SJSO2-SS02 was collected adjacent to St. Juliens Ave. on the south edge of the suspected 

landfill boundary. One sample, SJSO2-SS06, consisted primarily of a dark granular material 

(not soil) that may be blasting grit. 

2.1.2.2 Site 5 

Nine surface soil samples were collected at Site 5 from the locations shown on Figure 2-4. 

Much of the central part of the burning grounds site consists of hard-packed gravel that 

facilitates the current use of the site as a storage area. The area where burning is thought to 

have occurred, was determined from aerial photographs and from interviews with Mr. 

Bryant, a NAVY employee present during the burning. Three samples (SJSO5-SSOl, !SJSO5- 

SS04 and SJSOS-SSO9) were collected outside of the area thought to be involved in the 

burning. Sample SJSOS-SSOl was located to verify the northern extent of contamination and 

the locations of the other two samples were selected to demonstrate the western limits of 

the area of concern. 

28 2.1.3 Subsurface Soil Sampling 
29 The investigations at both sites included the collection of subsurface soil samples for 

._. --.. 30 chemical analysis and for lithologic classification. Samples collected for chemical analysis 

31 were obtained using a truck-mounted, hydraulic, direct push technology (DPT) probe. 
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1 During monitoring well installation (see Section 2.1.4) soil borings were drilled with hollow --‘“, 

2 stem augers and samples were collected using standard split spoon sampling devices for 

3 soil classification. These subsurface soil sampling events are described below. 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

2.1.3.1 DPT Soil Sampling 

Envirosurv Inc., of Fairfax Virginia, conduct subsurface soil sampling using a hydraulic 

DPT probe at both sites. Soil samples were collected using a 4-ft long by 2-inch outside 

diameter (O.D.) MacroCore sample barrel equipped with acetate liners. Use of the liners 

allowed visual inspection of the soil cores. The objective of the soil sampling was to collect 

soil from just above to the water table. If additional volume was needed to meet sampling 

requirements, a second core was obtained adjacent to the first at the same depth. One 

sample at each site was collected as a composite sample from ground surface to a depth of 

four feet. In addition to the analytes listed below, the composite sample wasanalyzed for 

total organic carbon and was collected specifically for ecological risk assessment purposes. 

14 A description of the materials encountered in each boring is listed in Appendix B. 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

2.1.3.1 .l Site 2 

A total of five subsurface soil samples were collected from the locations shown on Figure Z- 

5. The sampling locations were selected to include one location thought to be outside of the 

landfill (SJS02-SBOl), as well as samples located around the perimeter of the pond. Because 

of the potential for buried ordnance at the site, an ordnance clearing subcontractor was 

procured to scan the holes for ordnance as they were being cored. The ordnance detecting 

instrument was able to clear a maximum of two feet in front of the sampling barrel, 

therefore sampling proceeded in two-foot increments. Samples were analyzed for TCL 

organic constituents, TAL metals, and total phosphorus. One sample was selected, using 

field screening techniques described in Section 2.1.6, for n&amine analysis 

25 2.1.3.1.2 Site 5 

26 Fifteen subsurface soil samples were collected with the DPT probe at three distinct areas at 

27 Site 5: The burning grounds (eight samples), the caged pit area (three samples), and a 

28 former drop tower(four samples) (see Figure 2-6). One sample (SJSO5-SBOl) was collected 

29 from an area thought to be outside of the site boundary. Samples were analyzed for TCL 

30 organic constituents, TAL metals, and total phosphorus. One sample was selected, using 

31 the field screening technique discussed in Section 2.1.6, for nitramine analysis, and five 
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SITE INVESTIGATION 

1 subsurface samples were selected for dioxin analysis. The sample locations at the caged pit 

2 were selected based on the results of the geophysical investigation (see Appendix A and 

3 Section 2.1.1). The borings are located on around a geophysical anomaly thought to be 

4 caused by the metallic remains of the caged pit. The location of the former drop tower was 

5 determined from examining historical aerial photographs. The drop tower location is 

6 visible in the field as a slightly raised, square grass-covered area. One subsurface sample 

7 was collected midway along each edge of the square. 

8 

9 

10 

11 

12 

13 

14 

15 

,_ ,I-_ 16 

17 

18 

19 

2.1.3.2 Split Spoon Soil Sampling 

Under the direction of a CDM Federal geologist, American Environmental Drilling IServices 

(AEDS), a drilling subcontractor, drilled and sampled soil borings at each monitoring well 

location at both sites. Split spoon samples were collected for soil classification from all 

locations. Samples were collected approximately every five feet to a depth of 14 ft diuring 

the installation of shallow monitoring wells. During installation of deep monitoring wells, 

split spoon samples were collected continuously from approximately the depth of the 

deepest sample collected at the corresponding’shallow monitoring well location to the final 

well depth. Data collected during logging of these boreholes was used to design the 

monitoring wells, i.e., select the depth of well screens and determine where to set isolation 

casing in deep wells (see Section 2.1.4). Boring logs generated from the lithologic sampling 

are compiled in Appendix C. 

20 2.1.4 Monitoring Well Installation and Sampling 
21 Three shallow and two deep monitoring wells were installed and sampled at each site. 

22 Shallow monitoring wells were designed to sample the uppermost saturated zone 

23 encountered, while the deep monitoring wells were designed to sample groundwater in the 

24 upper portion of the Yorktown Aquifer. Where they were installed, deep monitoring wells 

25 are paired with shallow wells in order to provide an indication of the vertical profile of 

26 groundwater quality and an indication of the vertical groundwater flow direction. 

27 All monitoring wells are constructed of nominal Z-inch diameter PVC well riser and lo-slot, 

28 lo-ft long PVC screen. Details of well construction are provided in the Sampling and 

29 Analysis Plan (SAP). Monitoring well construction diagrams are compiled in Appendix D, 

30 and well construction details are shown on Table Z-l. 
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TABLE 2-l 
MONITORING WELL CONSTRUCTION DETAILS 

Isolation 
Borehole Casing Riser Ground TOC 
Depth Depth Depth Elevation Elevation Screened Zone 

vlonitoring Well (feet) (feet) (feet) (ft msl) (ft msi) Elevation (ft msl) 
;ite 2: . . 

kJS02-MWIS 15.00 - 4.60 5.19 7.72 0.59 - -9.41 
;JS02-MWlD 70.00 44.00 58.00 5.27 7.94 -52.73 - -62.73 
,_^^^ _ __.__^ _- ^_ - -- 
IIXJZ-MWZS I 15.00 I - I 3.00 I 4.59 1 6.98 I 1.59 - -8.41 ,----- -- I 

----- 
I -.-_ --1. 

lTS02-MW2D 1 67.00 1 45.00 t 54.60 1 4.71 i 7.04 -49.89 - -59.89 
‘TS02-MW3S I 14.00 I - 1 3.20 -14.69 7.27 1.49 - -8.51 
Lite Fir I _-- -- 

JSOS-MWlS 14.00 - 3.50 6.45 9.12 2.95 - -7.05 
JSOS-MWlD 58.00 30.00 45.00 6.11 8.59 -38.89 - -48.89 
JS05-MWZS 14.00 - 3.50 4.55 7.25 1.05 - -8.95 
JS05-MW2D 60.00 22.00 47.00 4.56 7.12 -42.44 - -52.44 
JS05-MW3S 14.00 - 3.20 5.57 8.68 2.37 - -7.63 

Note: - All well risers and screen are Schedule 40 PVC. All screens are OlO-slot. 
- Isolation casings are Schedule 40 PVC. 



SITE INVESTlGATlON 

1 All monitoring wells were developed by surging with a surge block assembly and pumping 

2 the wells with a submersible pump. Wells were developed until water quality parameters 

3 (pH, conductivity, temperature and turbidity) had stabilized. 

4 Two rounds of groundwater sampling were conducted. The first was conducted in July 

5 1997 and the second in November 1997.’ ‘During both sampling events, purging and1 

6 sampling were accomplished using a decontaminated submersible Grundfos pump, and 

7 clean tubing. Samples were analyzed for TCL organic constituents, TAL metals (filtered 

8 and unfiltered), and total phosphorus. During the first sampling round, two sampl.es were 

9 selected for nitramine analysis based on the results of field screening using techniques 

10 discussed in Section 2.1.6. 

,_” -‘x 

11 2.1 A.1 Site 2 

12 The location of the five monitoring wells at Site 2 are shown on Figure 2-7. One shallow 

13 and one deep monitoring well are located at an upgradient location (SJSO2-MWlS and - 

14 MWlD). Due to the potential to encounter UXO in the vicinity of SJS02-MW3S, a UXO 

15 clearing subcontractor was employed to clear the subsurface soil ahead of the drill bit to a 

16 depth of 12 ft during the well installation. The locations of monitoring wells SJS02MW02S 

17 and MW02D were selected to be downgradient from of the landfill. Originally, this 

18 location was planned to be on the north side of St. Juliens Creek Ave., immediately adjacent 

19 to the landfill. The location was moved due to site conditions. Consequently the wells are 

20 located between various utility lines. Monitoring wells S02-MWlD was selected for 

21 sampling and analysis for nitramine because it was not constructed in time to be field- 

22 screened for TNT. 

‘?I 

23 2.1.4.2 Site 5 

24 The location of the five monitoring wells at Site 5 are shown on Figure 2-8. The locations of 

25 one shallow and one deep monitoring well were selected to be upgradient of the site 

26 (SJS05-MWlS and -MWlD). Monitoring wells SJSOS-MW2S and -MW2D are located. 

27 downgradient from of the Burning Grounds, at a location west of that originally planned, 

28 because the originally proposed location is within a marsh. A sample from monitoring 

29 well SJSOS-MW3S was selected for nitramine analysis because field screening indica.ted a 

30 concentration of 5-15 ppb TNT. 
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I 2.1.5 Surface Water and Sediment Investigation 
2 Three sediment and two surface water samples were proposed for both sites. Due to dry 

3 conditions, only one surface water sample, from Site 2, was collected (See Section 2.2, 

4 Deviations from the Work Plan). Sediment samples were collected with stainless steel 

5 bowls and spoons. The surface water s&nple was collected directly into the sample jar. 

6 Sediment and surface water samples were analyzed for TCL organic constituents, TAL 

7 metals, total phosphorus, total organic carbon and n&amine. 

8 2.1.5.1 Site 2 

9 Sediment samples were collected from the following locations at Landfill B: the drainage 

10 ditch that runs along the east side of Craddock Street (SJSOZSDOI, the upstream sample), 

11 from the center of the pond (SJSO2-SDO3), and from a point near the outfall of the pond 

12 (SJS02-SD02)(Figure 2-9). A surface water sample (SJSO2-SW02) was also collected at the 

13 outfall location prior to collection of the sediment sample (Figure 2-9). This outfall connects 

14 the pond to St. Juliens Creek. Because the creek is influenced by tides, the direction of flow 

15 through the outfall may reverse. Therefore care was taken to collect this surface water 

16 sample while the tide was going out. 

17 2.1.5.2 Site 5 

18 Sediment samples were collected from the following locations at the Burning Grounds: the 

19 upstream end of the drainage ditch, at the point where it enters the marsh (SJSOS-SDOl), 

20 from the drainage ditch at the point that it exits the marsh (immediately downstream from 

21 the Burning Grounds (SJSOS-SDO2)), and at the point that the drainage ditch enters the 

22 marsh associated with Blows Creek (SJSOS-SD03) about 300 ft downstream of the Burning 

23 Grounds (Figure 2-10). No surface water was collected from this site. 

24 2.1.6 TNT Immunoassay Field Screening 
25 Samples of subsurface soil, surface soil, and groundwater were analyzed in the field for 

26 trinitrotoluene (TNT) using the D TECH TNT test kit from EM Science/Strategic 

27 Diagnostics Inc. The results were used to determine which samples would be sent to the 

28 offsite laboratory for n&amine analysis. TNT is commonly found in munitions and the 

29 presence of TNT in soil is an indication of contamination from explosive wastes residue. 

30 Because TNT binds to soil particles, the field analysis included a soil extraction step using 

31 an organic solvent. 
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SITE IN’fESTfGATlON 

1 The D TECH system uses immunoassay technology which utilizes an antibody as a.n 

2 analytical reagent. The unique antibody selectivity is linked to a sensitive color ind:icator 

3 system. The color formed is inversely related to the TNT concentration. In the test kit used 

4 for this study, the antibody primarily reacts with TNT and may react to some extent to 

5 tetryl (nitramine), 1,3,5-TN3 and 2-amino-4,6-DNT. The test kit provides semiquantitative 

6 results. The working range of TNT concentrations is 0.5 to 5.0 ppm for soil, and 5 to 45 ppb 

7 in water. The results of the TNT immunoassay field tests are compiled in Appendi:x E. 

8 2.1.7 Geology and Hydrogeology 
9 During the field investigation data were collected to characterize the geology and 

10 hydrogeology at both sites. The data collection methods and rationale are described below. 

11 The results of the geological and hydrogeological investigation are presented in Section 3. 

12 

13 

14 

15 
.< .-m.. 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

i-n 30 

31 

2.1.7.1 Geology 

During the field investigation, split spoon samples were collected during monitoring well 

installation. At shallow monitoring well locations samples were collected at approximately 

five-foot intervals. At deep monitoring well locations samples were collected continuously 

from just below the depth of the deepest shallow well sample to the final depth. 

Descriptions of lithology were logged by a CDM Federal geologist. Boring logs are 

compiled in Appendix C. Data for the deep geology at the site were combined with that 

from the other RI being conducted at the same time (Site 3, Landfill C, and Site 4, Landfill 

D) to provide a more complete picture of the site geology. 

2.1.7.2 Groundwater Levels 

During the field investigation, depth to groundwater from the top PVC casing was 

measured in each well on site. The top of casing elevations had been surveyed by P.HR & 

Associates of Virginia Beach, Virginia. This information was used to determine the <depth to 

the potentiometric surface in each aquifer, and evaluate the horizontal groundwater flow - 

direction and gradient. The vertical flow direction was evaluated with data from 

shallow/deep monitoring well pairs. Due to the lack of more than two data points in the 

deep aquifer, it was necessary to combine the water level data from that aquifer with data 

from the other sites being investigated at the same time (Site 3, Landfill C, and Site 4:, 

Landfill D), in order to characterize the hydrogeology of the upper portion of the Yoarktown 

Aquifer. 
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8 Additional water level measurements were collected manually at these same two wells 

9 during a lo-hour period during the Round 2 groundwater sampling event. Water levels in 

10 a shallow and deep monitoring well cluster at Site 5 were also collected for approximately 

11 10 hours. 

12 

13 

14 

15 

16 

17 

18 2.2 Deviations from the Work Plan Scope 
During the field investigation, the scope of work occasionally deviated from the scope 
proposed in the work plan. These deviations, their reasons and their impact on the quality 
and quantity of data are summarized in Table 2-2. 

2.1.7.3 Tidal Study 

As part of the groundwater study at Site 2, water levels in one shallow and one deep (Upper 

Yorktown Aquifer) monitoring well were measured continuously for 79 hours. The 

objective of the measurements was to document the tidal influences on both aquifers. 

Monitoring wells MW-0% and MW-024 at Site 2 were selected for the study because they 

are located adjacent to St. Juliens Creek. Water levels were measured and recorded by an In 

Situ Inc. Troll 4000 pressure transducer and data logger. 

2.1.8 Surveying 
Following installation of all groundwater monitoring wells, the elevations of the ground 

surface and the top of the inner casing (tot) were measured to within 0.01 feet by Patton 

Harris Rust & Associates of Virginia Beach, Virginia. The horizontal location of monitoring 

wells, and other sampling locations (surface soil, borings, sediment and surface water) were 

also measured relative to the State Planar System. 
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SITE INVESTIGATION 

- 
TABLE 2-2 

Deviations from Site 2 and Site 5 
Field Investigation Work Plan - 

Deviation from Work Plan peason Impact on Quantity or 
Quality of Data - 

Geophysical grid did not Pond in center of the site. Geophysical data not 
extend over the entire Site 2 collected in the center of 
area. Site 2 
Geophysical grid not Presence of dense Geophysical data not 
extended into Wetlands vegetation requiring collected in westernmost 
area of Site 5. Ten-foot grid significant cutting of reeds portion of the site. 
at caged pit. in wetlands. Obtain more Increased definition of 

anomaly definition at caged anomaly at caged pit. 
pit 

Cesium proton Obtain additional Additional geophysical 
magnetometer survey geophysical data in data from accessible areas 
conducted at both sites accessible areas of the sites of the site. 

with no additional cost. 
Did not collected sediment Per agreement with VDEQ Not considered to be a data 
conductivity readings gap. Sediment 
during sampling conductivity is not 

considered standard data. 
Collected nine (not 10) Proposed sample locations One fewer samples were 
surface soil samples from were covered with 18” of collected due to large area 
Burning Grounds Area. gravel. Locations were of gravel fill. Increased area 
Changed location on moved to give more of coverage. 
several samples coverage in areas where 

original soil surface is still 
present. Collected some 
samples of gravel. 

No surface water collected No Surface water available. No upstream surface w;G 
with SJSOZ-SDOl, SJSOS- from either site, no 
SDOl, and SJSO5-SD02 downstream surface water 

data from Site 5. 
All Site 2 and Site 5 Sediment samples were Additional nitramine data. 
sediment samples were collected at different times 
analyzed for r&amine (in anticipation of a rainfall 

event that might provide 
surface water) 

Additional ground water Sample was not collected Additional n&amine - 
sample (SJSOZ-GWOID) for field screening due to analytical data. 
submitted for nitramine late installation of the well. 
malysis. 
[solation casing installed in Confining clay unit found None. 
111 deep monitoring wells at all locations. - 
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a*-ll 3 Remedial Investigations Results 

1 A description of the geology and hydrogeology, and an evaluation of the analytical results 

2 of the surface and subsurface soil, groundwater, sediment and surface water samples 

3 collected at Sites 2 and 5 are presented in this section. For easy reference, the information is 

4 presented by site. Some information, including base-wide geology and hydrogeology, and 

5 the criteria used to evaluate the analytical data, is common to both sites and is discussed in 

6 Section 3.1 and Section 3.2. The site-specific analytical results discussion includes a:n 

7 evaluation of the nature and extent of contamination. The site-specific results of the Site 2 

8 investigation are discussed in Section 3.3 and the results for Site 5 are found in Section 3.4. 

9 Information that pertains to the climate and meteorology, geology and hydrogeolog;y of the 

10 Chesapeake region is described in the Work Plan and is not repeated in this RI report. 

II 3.1 Base-wide Geology and Hydrogeology 
.? a, 12 Concurrent with the Site 2 and Site 5 RIs, two additional sites at St. Juliens Creek, Landfill C 

13 (Site 3) and the Landfill D (Site 4) were also investigated. Geologic and hydrogeologic data 

14 from the four sites can be combined to obtain a broader picture of the geologic and 

15 hydrogeologic characteristics at the Base. This is particularly useful for the deeper 

16 stratigraphy and Yorktown Aquifer because only two deep borings (monitoring wells) 

17 were completed at each site. Additionally, a study of the tidal influence on the 

18 groundwater levels was only conducted at Site 2 but is likely to be indicative of the 

19 conditions elsewhere on the base. 

20 The location of all the deep borings drilled at the base during the four investigations are 

21 shown on Figure 3-l. 

22 3.1.1 Geology 
23 St. Juliens Creek Annex is located in the Atlantic Coastal Plain Physiographic Province. The 

24 geology consists of a wedge of unconsolidated that dips and thickens to the east and 

25 extends approximately 20 miles east of the Base to the Atlantic ocean. These 
. -.. __ 26 unconsolidated units overlie basement rocks which consists of Triassic sedimentary rock 

27 and Paleozoic igneous and metamorphic rocks. The depth to the basement in the St. Juliens 
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m.wm r4vmmnm RESULTS 

1 Creek Annex area is approximately 2000 ft. A more detailed description of regional geology 

2 and hydrogeology can be found in the RI Work Plan (CH2M HILL, 1997). 

3 The stratigraphy encountered during the RIs at St. Juliens Creek Annex includes (in. 

4 ascending stratigraphic order) the uppermost part of the Pliocene age Yorktown Formation, 

5 the Pleistocene Sand Bridge Formation Ad Norfolk Formation, and Holocene alluvial 

6 deposits. The uppermost part of the Yorktown Formation may, in some places, be v’ery 

7 lithologically similar to the Norfolk Formation. Additionally, the Norfolk may be albsent 

8 over highs in the Yorktown Formation (Oaks, 1964). For these reasons, no attempt is made 

9 in this report to strictly classify sedimentary units into their respective formations. IFor 

10 purposes of this report, the stratigraphy is divided into two units, the Yorktown Formation, 

11 and Post-Pliocene Sediments. It should be noted the Yorktown Formation, as defined in this 

12 report, may not correspond strictly to the published definition of the unit. Instead it is 

13 defined on the basis of an easily identifiable, laterally continuous upper clay unit. The 

14 stratigraphic units used in this report are defined below. 

I. -..., 
15 3.1 .l.l Yorktown Formation 

16 Regionally, the Yorktown Formation consists of massively bedded, compact, greenish grey, 

17 fossiliferous fine sand and clay (Barker and Bjorken, 1978; Oaks, 1964). The sand is 

18 characteristically greenish due to the presence of glauconite. The top of the Yorktown 

19 Formation is typically found at depths of 20 to 100 ft. 

20 At the Base, the Yorktown Formation generally consists of a bluish to greenish gray stiff 

21 clay with interbedded fine quartz sand. The top of the Yorktown Formation is defined by a 

22 laterally continuous clay. This clay is found at depths ranging from. 14.5 ft at the 

23 upgradient monitoring well location at Site 5 (Burning Grounds) (SJS05-MWlD) to 40 ft at a 

24 deep monitoring well, SJS02-MW2D, at Site 2 (Landfill B). Figure 3-2 is a contour m(ap of 

25 the top of the Yorktown Formation. The elevation of the top of the unit drops from -8 ft 

26 mean seal level (msl) upgradient of Site 5 to -29 ft msl downgradient of Landfill D, 

27 immediately adjacent to the South Branch of the Elizabeth River and -35 ft msl along St. 

28 Juliens Creek (Site 2). 

-- i. 

29 The locations of three geologic cross sections generated from data collected during the RIs 

30 are shown on Figure 3-3. As shown on cross-sections A-A’, B-B’, and C-C’ (Figures .3-4 

31 through 3-6), the clay is generally between 9 and 28 feet thick and is generally underlain by 
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REMEDIAL IWESTll~ATlChV RESULTS 

, i%.., 
1 a sand, silty or clayey sand, or silt. At one location, the upgradient deep monitoring well at 

2 Site 4 (Landfill D), the boring extended to a depth of 90 ft in order to better define the 

3 stratigraphy at the Base. At that location, only a relatively thin (1 ft) zone of sand was 

4 encountered. As documented in other locations, the sand likely contains some glauconite 

5 which would account for the distinct greenish color (Oaks, 1964). At some location,s, the 

6 sand was completely penetrated and was found to be underlain by clay or gravely clay. 

7 3.1 .1.2 Post-Pliocene Sediments 

8 The surficial geology of St. Juliens Creek Annex, as mapped by Barker and Bjorken (1978), 

9 consists generally of the Sand Bridge Formation. Additionally, Holocene alluvium is 

10 present along the flood plain of Blows Creek. However, examination of historical a’erial 

11 photographs indicate that significant portions of the Site 3 (Landfill C) area have been filled 

12 with hydraulic dredge material from the South Branch of the Elizabeth River. Fill material 

13 (including brick, gr avel, and glass fragments) was also encountered in shallow borings 

14 adjacent to the Landfill D. 

15 The post-Pliocene sediments (i.e., those overlying the Yorktown Formation clay), generally 

16 consist of clay, silty sand, and sand. In some borings, lenses of coarse sand and shell 

17 fragments were encountered. 

18 3.12 Hydrogeology 
19 Generally, the hydrogeology at St. Juliens Creek Annex can be characterized as con,sisting 

20 of the Yorktown Aquifer and a Water Table Aquifer. The two aquifers are separated by the 

21 Yorktown Clay unit. The characteristics of each, as determined through this RI, are 

22 discussed below. In addition to these two continuous aquifers, there is evidence of perched 

23 water-bearing zones at Site 3 and, perhaps, local intermediate semiconfined water bearing 

24 zones between the Yorktown and the Water Table Aquifers. These local water bearing 

25 zones are discussed in more detail in the site-specific hydrogeologic descriptions (see 

26 Section 3.3.2 for Site 2 and Section 3.4.2 for Site 5). 

, -., 

27 3.1.2.1 Yorktown Aquifer 

28 Regionally, the Yorktown Aquifer consists of the major water-bearing zones found in the 

29 upper 50 to 100 ft of the Yorktown Formation and is separated from the overlying Water 

30 Table Aquifer by 20 to 40 ft of silt, clay and sandy clay (Siudyla et al., 1981). This silt and 

31 clay unit is present across St. Juliens Creek Annex (see Figure 3-4,3-5 and 3-6). Also on a 

CT028.. DRAFT 3-9 



1 regional scale, three water-bearing sand, gravel and shell beds have been defined within the _ ̂ ; 

2 Yorktown Aquifer. 

3 At the Base, the Yorktown Aquifer is defined as the uppermost significant water-bearing 

4 sand, silty sand or clayey sand unit encountered in Yorktown Formation. This aquifer is 

5 considered to be confined or semiconfiri;d by the overlying clay. 

6 Only water level measurements from the July 1997 sampling event are used to evaluate 

7 vertical gradients because water levels in the monitoring well clusters were measured at 

8 approximately the same time during that sampling event. During the November 

9 groundwater sampling event, water levels for all deep wells were measured within one 

10 hour and levels in all shallow wells were measured within one hour, however water levels 

11 in clustered wells may have been measured as much as two hours apart. Given the tidal 

12 influence (see below), that time difference may be significant. 

13 Vertical gradients observed at well clusters across the site are both upward and downward. 

14 The gradient is upward or slightly downward at the locations nearest the surface water 

15 (South Branch of the Elizabeth River, St. Juliens Creek, and Blows Creek), and downward 

16 and or equipotential at locations further from these surface water bodies (upgradient at Site 

17 3,4, and 5). 

18 A potentiometric surface map for the Yorktown Aquifer at the Base is shown in Figure 3-7. 

19 In order to minimize the effect of tidal influences, all measurements were taken within a 

20 35-minute period. Groundwater flow within the aquifer at the time of measurement is to 

21 the east in the area south of Blows Creek. In the area of Site 3, groundwater flow is to the 

22 west, northwest and southwest (toward Site 5) and along the northern edge of Blows Creek 

23 the flow direction is to the south and east. Overall, the direction of groundwater flow 

24 would be expected to be east or southeast toward the South Branch of the Elizabeth River. 

25 The horizontal flow gradient is approximately 0.0003 ft/ft south bf Blows Creek, in the area 

26 of Site 2. The gradient in the area of Site 5 varies considerably but is similarly flat. Due to 

27 the effects of tides, it can be expected that both the direction of groundwater flow and the 

28 gradient will vary over time. 
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3.1.2.2 Yorktown Aquitard 
‘-._ 

For purposes of this report, the Yorktown Aquitard is defined as the uppermost clay unit of 

the Yorktown Formation (see Figure 3-4,3-5, and 3-6). Across the Base, this unit has a 

thickness that ranges from approximately 9 to 29 ft. It is thinnest adjacent to the South 

Branch of the Elizabeth River (9 ft thick a’t SJS04-MW3D) and St. Juliens Creek (11.5 ft at 

SJSO2-MWILD). At the Base, the vertical gradient across this aquitard ranges from -0.156 

ft/ft (downward) at monitoring well cluster SJSOS-MWlD/lS to +0.058 ft/ft (upward) at 

monitoring well cluster SJS05-MW2D/2S, near near Blows Creek. The data used to 

determine the vertical gradients are presented in Appendix F. 

10 3.1.2.3 Water Table Aquifer 

11 The Water Table Aquifer as described by Siudyla et al. (1981), consists of beds and lenses of 

12 sands, silty sands, clayey sands, gravel, and shells overlying the upper Yorktown Formation 

13 clay. The aquifer is very heterogeneous due to the complex marine estuarine environments 

14 in which the sediments were deposited. 

15 At the Base, the direction of groundwater flow within the Water Table Aquifer would be 

16 expected to be toward surface water discharge points such as the South Branch of the 

17 Elizabeth River, St. Juliens Creek, and Blows Creek. The flow directions and gradients 

18 determined at the individual sites is discussed in the site-specific RI results sections below. 

19 3.1.2.4 Tidal Study 

20 A study was conducted as part of the RI to determine if water levels in both aquifers are 

21 tidally influenced. In July 1997 water levels were measured every 10 minutes for 79 hours 

22 in monitoring wells SJS02-MW2D and SJSO2-MW2S, screened in the deep and shallow 

23 aquifers respectively, adjacent to St. Juliens Creek, a tidally influensed surface water body. 

24 The data from the shallow monitoring well could not be used. The well had been purged 

25 dry during well development several days prior to the tidal study measurement period. 

26 The monitoring well is extremely slow to recover and, consequently, the data shows only 

27 that the well continued to recover during the 79 hour period of measurement. 

28 The water level measurements for the deeper well are plotted in Figure 3-8 along with the 

29 calculated tidal data for St. Juliens Creek. Note that the Creek tidal data were calculated 

30 using measured data from Sewells Point, Virginia (located approximately 12 miles north of 

31 St. Juliens Creek Annex, at the point where the Elizabeth River discharges to the James 
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River) provided by the National Oceanic and Atmospheric Administration. The data 

clearly show a correlation between the tides and the potentiometric surface of the deep 

aquifer. A change in tides of approximately 1.1 feet results in a change of approximately 

0.7 ft in the potentiometric surface in well SJS02-MW2D. Also of interest is the delay in 

aquifer response of about 6.5 hours. ,I 

To evaIuate the tidal influence in the shallow aquifer, and the tidal influence in both 

aquifers at a distance from the surface water bodies, a limited series of water levels were 

collected manually during the November 1997 sampling event. The monitoring wells 

selected, and the objective in collecting data from those wells shown in Table 3-1. 

Table 3-l 
Monitoring Wells used in Limited Tidal Study, November 1997 

Monitoring Objective Measurement Date 
Well 
SJSO2- Check tidal influence in Water Table Aquifer November 4,1997 
MW2S adjacent to St. Juliens Creek. 
SJSO2- Check tidal influence in Yorktown Aquifer adjacent November 4,1997 
MW2D to St. Juliens Creek concurrent with Water Table 

Aquifer. 
SJSO2- Check tidal influence in Water Table Aquifer at 
MW3S moderate distance from St. Juliens Creek. 
SJSOS- Check tidal influence in Water Table Aquifer at 
MWlS furthest point from surface water bodies. 
SJSOS- Check tidal influence in Yorktown Aquifer at 
MWlD furthest point from surface water bodies. 

November 5,1997 

November 4,1997 

November 4,1997 

10 The water level measurements collected from these wells in November 1997 are shown in 

11 Table 3-2, and are plotted in Figure 3-9 (Site 2) and Figure 3-10 (Site 5). The water levels 

12 were collected over a time period of approximately 10 hours, and some general conclusions 

13 can be drawn from the data. In Figure 3-9 it can be seen that both aquifers, immediately 

REMEDIAL INVEsTK;ATIoN RESULTS 
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REMEDIAL INVESTlCiiTlO’J RESULTS 

TABLE 3-2 
WATER LEVELS MEASURED DURING TIDAL STUDY 

NOVEMBER 4,1997 
MONITORING WELL LOCATIONS 

e a, 2 adjacent to St. Juliens Creek, &e tidally influemced. Although the data from monitoring 

3 well SJS02-MW2S are somewhat erratic, it appears that the change in water level appears to 

4 approximately the same for the shallow and deep aquifers. However, the impact in the 

5 Water Table Aquifer lags behind the impact in the Yorktown Aquifer by about three hours. 

6 By comparing the data from the two shallow wells, it appears that at a relatively short 

7 distance from the creek (approximately 130 ft) the tidal effect in the Water Table Aquifer is 

8 significantly dampened. In monitoring well SJSO2-MW3S, the observed change in water 

9 level was 0.06 ft. as compared with 0.5 ft in SJSO2-MW2S. 

10 

11 

12 

13 

14 

15 

The water level changes observed in the monitoring well cluster at Site 5 (SJSOS-MWlD/S) 

are plotted on Figure 3-10. The tidal influence in these wells is smaller than that observed at 

Site 2, adjacent to the Creek. The maximum observed changes in the Yorktown and Water 

Table Aquifers are 0.06 ft and 0.11 ft, respectively. Although the readings are somewhat 

erratic, it appears that the high water level reading in both aquifers lags behind the high 

reading in the aquifers closer to the creek (Site 2). 

16 
,_., x11_ 

17 

The observed changes in the Water Table Aquifer at Site 5 would not be sufficient to cause a 

reversal in groundwater flow direction at the site. 
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3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 The following discussion of analytical data considers only constituents that were detected 

19 in the samples. The analytical results for these constituents are presented in tables in each 

20 subsection. Some naturally abundant inorganic constituents that are routinely screened out 

21 of the COPC lists in the Ecological and Human Health Risk Assessments have not been 

22 included in the tables, even though they have been detected. These constituents include 

23 calcium, magnesium, sodium, and potassium. The discussion in the text focuses on the 

24 presence and distribution of COPCs. Only COPCs are shown on the figures. Generally, 

25 COPCs are presented on two figures for each media: one for organic COPCs and one for 

26 inorganic COPCs. In the discussion, of some media, the concentrations of the COPCs are 

27 compared to typical values for that media. In the case of surface soil, the data are compared 

28 to ranges of concentrations of metals found to occur naturally in soils of the eastern United 

29 States (Shacklette, USGS 1975). For groundwater, standard water quality parameters (pH, 

30 specific conductance, iron and manganese) are compared to published data for the Water 

3.2 Development and Use of Contaminants of Potential 
Concern (COPCs) 

The results of the sampling and analysis programs are presented for those contaminants 

determined to be Contaminants of Potential Concern (COPCs) by either the Human Health 

Risk Assessment (HHRA) (Section 5.1) or the Baseline Ecological Risk Assessment 

(BERA)(CDM Federal 1998). COPCs are contaminants that are present in a given medium 

at concentrations that exceed screening levels. In the risk assessment, COPCs are further 

screened to determine which, if any, of the COPCs contribute significantly to site risk. 

COPCs were developed for each medium (i.e., surface soil, subsurface soil, groundwater, 

sediment, and, if applicable, surface water), and each site. A description of how these 

COPCs were derived is found in Section 5.1 of this report and in the Ecological Risk 

Assessment report (CDM Federal 1998). In general, COPCs are constituents detected at 

concentrations above USEPA Region III Risk-Based Screening (RBC) Levels, and Region III 

USEPA BTAG levels, for soil; RBC levels and Federal Maximum Contaminant Levels and 

Virginia Department of Environmental Quality Groundwater criteria for groundwater, 

BTAG levels for sediment; and BTAG and Federal Ambient Water Quality Criteria for 

surface water. The Human Health screening levels can be found in Appendices J and K. 
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1 Table and Upper Yorktown Aquifer in the four-cities located (Norfolk, Portsmouth, Virginia 
4-x. c 

2 Beach and Chesapeake) area in which the site is (Siudyla et al., 1981). 

3 3.3 Site 2 Remedial Investigation Results 
4 The results of the geologic, hydrogeolog&, geophysical, and analytical investigations at Site 

5 2 are presented and discussed below. 

6 3.3.1 site 2 Geology 
7 Previous to the Site 2 RI, no site-specific geologic data were available for the site. The 

8 geologic data obtained during this investigation provides important information on the 

9 stratigraphy and hydrostratigraphy at the site. The identification of water-bearing and 

10 confining units at the site will allow an assessment of the potential for off-site rnigration of 

11 COPCS. 

, ,*..\ 

12 The geology of Site 2 was determined by analyzing the boring logs completed during the 

13 drilling and installation of the three shallow and two deep monitoring wells. The geologic 

14 units encountered at Site 2 during the RI are listed and described below. 

15 3.3.1 .l Yorktown Formation 

16 The stratigraphy at Site 2 is shown in cross-section D-D’ (Figures 3-11 and 3-12). The top of 

17 the Yorktown Formation is considered to be the greenish-gray clay encountered at a depth 

18 of approximately 39 ft below ground surface (an elevation of approximately -34 ft msl). 

19 The Yorktown Formation clay is approximately 11 ft thick at Site 2 and is underlain’by up to 

20 18 ft of fine sand with relatively thin clay beds encountered at the downgradient location. 

21 3.3.1.2 Post-Pliocene Sediments 

22 Immediately overlying the Yorktown Formation clay at this site is a 4 to 5 ft-thick medium 

23 to fine sand (Figure 3-12). This sand unit, which appears to be continuous across this site, is 

24 overlain by a 2 to 4 ft thick clay layer that pinches out to the south. This thinner clay is 

25 overlain by another 3 to 4 ft-thick layer of greenish-gray fine sand which, again, appears to 

26 be continuous across the site. Between the top of that sand and ground surface is 

27 approximately 28 ft of interbedded, generally discontinuous, silty sand, clay, clayey sand 

28 and silt beds and lenses. 
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REMEDIAL INVESTGATUX RESULTS 

1 At monitoring well SJSOZ-MW3S, located immediately adjacent to the southwest comer of ’ ‘: 

2 the landfill, the upper four feet of subsurface materials consist of fill. The subsurface 

3 materials in the vicinity of the other downgradient shallow well, SJSO2-MW2S, have also 

4 been disturbed due to the number of utility lines (telephone, water, power and fiberoptic) 

5 located adjacent to the well. These materials may also be fill. 

6 3.3.2 Site 2 Hydrogeology 
7 Through the installation of shallow and deep monitoring wells at Site 2, the 

8 hydrostratigraphy, and some groundwater flow characteristics were determined. These 

9 data can be used for evaluation of the fate and transport of COPCs, and allows an 

10 evaluation of the completeness of the investigation with respect to monitoring the 

11 groundwater quality of waterbearing zones. The hydrostratigraphic units identified at Site 

12 2 during the RI are listed and described in the following sections. 

13 

14 

15 

16 

17 

18 

19 

20 

3.3.2.1 Yorktown Aquifer 

The Yorktown Aquifer at Site 2 consists of the sand unit underlying the Yorktown 

Formation clay, at depths of about 50 ft. The potentiometric surface of the Yorktown 

Aquifer is found at an elevation of 1 to 2 ft rnsl. As shown on the Base-wide potentiometric 

surface map (Figure 3-7) the direction of groundwater flow is east, toward the Southern 

Branch of the Elizabeth River. The channel depth of the Elizabeth River, from Norfolk to 

the Turning basin at Newton Creek (upstream from St. Juliens Creek Annex) is 35 feet 

(NOAA, 1995). At this depth, the channel likely does not cut into the Yorktown Aquifer. 

21 3.3.2.2 Yorktown Clay Aquitard 

22 The upper clay of the Yorktown Formation serves as a confining unit to the Yorktown 

23 Aquifer at this site. At Site 2 the clay is found at a depth of approximately 39 to 40 feet and 

24 has an average thickness of about 11 feet. Based on the July 1997 water level data, the 

25 vertical hydraulic gradient across this clay is approximately 0.014 ft/ft in an upward 

26 direction at the upgradient monitoring well cluster and 0.053 at the downgradient 

27 monitoring well cluster. Based on the tidal study data, the vertical gradient at the 

28 downgradient location will vary due to the tidal influence. 

29 3.3.2.3 Water Table Aquifer 

30 The Water Table Aquifer at Site 2 consists of the post-Pliocene sands, silts and clayey sands 

31 in the top 28 ft of the stratigraphy. The monitoring wells at the site are screened across the 
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10 

11 

12 
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14 

15 

i “‘m, 16 

17 

18 

19 

potentiometric surface. The potentiometric surface of the Water Table Aquifer is found at 

depth of approximately 2.5 ft to -0.5 ft msl. An accurate potentiometric surface map could 

not be produced for the Water Table Aquifer at Site 2 for ,the folIowing reasons: 1) the 

locations of the monitoring wells are nearly in a straight line, and, 2) the water levels are 

impacted by the tides, therefore the direction of groundwater flow, as well as the flow 

gradient, will likely change with the tides. This latter reason may explain why the July 1997 

data indicate the water level in SJSO2-MWlS is higher than that in SJSO2-MW3S, (opposite 

.of the November data). The locations of the monitoring wells were selected based on input 

from the VDEQ and site conditions which prohibited the placement of the “downg:radient” 

monitoring wells north of St. Juliens Creek Drive. 

3.3.2.4 intermediate Water-bearing Zone 

At Site 2 there is, potentially, an intermediate water-bearing zone between the Water Table 

Aquifer and the Yorktown Aquifer. This zone consists of a sand unit, approximately 4 to 5 

ft thick, at a depth of 35 to 36 ft (an elevation of approximately -30 ft msl), that is isolated 

from the Yorktown Aquifer by the upper Yorktown Formation clay, and is isolated from 

the Water Table aquifer by relatively thinner clay beds. Based on the limited availa:ble data, 

it appears that this sand bed pinches out upgradient (i.e. to the northwest) (see cross section 

D-D’, Figure 3-12). No monitoring wells were screened within this limited intermediate 

sand unit. 

20 3.3.3 Site 2 Results of the Geophysical Survey 
21 Geophysical surveys were conducted at Site 2 in order to determine the landfill boundaries. 

22 A copy of the geophysical survey report submitted by ERT for work conducted at the site is 

23 included as Appendix A to this RI report. 

24 EM and magnetometer anomalies were identified within the survey grid established on the 

25 east site of the pond (west and south of Building 130). These anomalies are shown on 

26 Figure 3-13. Surface debris was encountered in the anomaly areas in the northern section of 

27 the grid, indicating that this area is a possible fill area. 

28 The locations of the magnetic and EM profiles conducted on the west and northwest sides 

29 of the pond are shown on Figure 3-14. In general the magnetic anomalies and EM 
^ -“-~ 

30 anomalies did not correlate well. This is probably due to the high salt content of the soil 

31 and groundwater which would mask EM anomalies. EM anomalies may be caused by the 
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REMEDIAL lNVESTlGATlCN RESULTS 

6 The geophysical surveys did not clearly identify the landfill boundaries because of site 

7 conditions which restricted the use of the EM instrument (ponded water, potentially higher 

8 salt content in the ground water). However, in that area of the site where the surveys could 

9 be conducted on a grid (east of the central pond), no evidence of landfilled material could 

10 be identified except in the northern part of the grid. The suspected boundaries of the 

11 landfill are shown on Figure 3-14. 

12 

13. 

14 

15 

16 

17 3.3.4.1 Site 2 Surface Soil 

18 The nature and extent of the surface soil COPCs at Site 2 are discussed below. 

19 3.3.4.1.1 Nature and Extent of COPCs at Site 2 

20 The COPCs for surface soil at Site 2 are listed in Table 3-3 and the distribution of organic 

21 and inorganic COPCs at Site 2 are shown in Figures 3-15 and 3-16 respectively. Table 3-4 

22 presents the analytical data for the COPCs. Results of analyses for all surface soil samples 

23 from Site 2 are compiled in Appendix G. 

24 The organic COPCs detected in Site 2 surface soil include one volatile organic compound 

25 (VOC) (acetone), 20 semivolatile organic compounds (SVOCs), four pesticides, one PCB 

26 (ArocIor-1260), 16 metals, cyanide, and total phosphorus. 

27 Acetone was detected in two samples: SJSO2-SSO9, located at the western edge of the 

28 landfill, at a concentraion of 7 J ug/kg, and SJSO2-SSlO, located within the landfill, at a 

29 concentration of 35 ug/kg. 

increase or decrease of salt or clay in the soil or groundwater and would therefore not have 

any associated magnetic anomaly. Figure 3-14 shows the location of magnetic anomalies 

along the profiles. Several of these anomalies, particularly the anomalies along profiles A- 

A’ and B-B’, are thought to be the result of buried utility lines because of their proximity 

tothe edge of the road. ,’ 

3.3.4 Soil Analytical Results 
The analytical results for subsurface and surface soil are discussed below. The discussions 

refer to COPCs which are derived from human health and ecological risk assessments of 

Site 2. The list of COPCs for subsurface and surface soil are different based on the potential 

exposures. 
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Table 3-3 
Site 2 Surface Soil COPCs 

Organic Contaminants Basis for inclusion as a COPC 
4,4’ - DDD BTAG, SSL, RBC 
4,4’ - DDE BTAG 
44’ - DDT BTAG, RBC 
2-Methylnaphthalene BTAG 
Acenaphthene 

,’ BTAG 
Acenaphthylene BTAG 
Anthracene BTAG 
Benzo(a)Anthracene BTAG, RBC, SSL 
Benzo(a)Pyrene BTAG, RBC 
Benzo(b)Fluoranthene BTAG, RBC 
Benzo(k)Fluoranthene BTAG 
Benzo(g,h,i)Perylene BTAG 
Bis(2-ethylhexyl)Phthalate BTAG 
Butylbenzylphthalate BTAG 
Carbazole BTAG 
Chrysene BTAG, SSL 
Di-n-Butylphthalate BTAG 
Dibenzofuran BTAG 
Dieldrin SSL 
Fluoranthene BTAG 
Fluorene BTAG 
Indeno(l,2,3-cd)Pyrene BTAG 
Phenanthrene BTAG 
P yrene BTAG 
Aroclor-1260 BTAG 
Acetone BTAG 

Inorganic Contaminants 
Total Phosphorous BTAG 
Arsenic RBC 
Antimony BTAG, RBC 
Aluminum BTAG, RBC 
Barium SSL 
Beryllium BTAG, RBC 
ChrOIX-LiUm BTAG 
Copper BTAG, RBC 
Cyanide BTAG 
Iron BTAG, RBC 
Lead BTAG, NAVY 
Manganese BTAG, RBC 
Mercury BTAG 
Nickel BTAG, RBC, SSL 
Thallium BTAG 
Vanadium BTAG, RBC 
ZiIK BTAG, RBC 
BTAG= Region III BTAG Screening Levels (August 9,199s Revision). 
RBC = EPA. 1997. Region III Updated Risk-Based Concentration Table. October, 1997. 
NAVY= United States Navy, 1997. Naval Base Norfolk Patnership Human Health Risk 
Assessment Consensus Agreements #&A.1 through 6.A.6 and #6.B. 
SSL= EPA, 1997. Soil Screening Levels as presented in Region III Updated Risk-Based 
Concentration Table. March, 1997. 
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1 Of the 20 SVOCs, 14 are polynuclear aromatic hydrocarbons (PAHs). The PAHs include: 

2 acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, 

3 benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(g,h,i)perylene, chrysene, fluoranthene, 

4 fluorene, indeno(l,2,3-cd)pyrene, phenanthrene and pyrene. For presentation purposes, the 

5 concentrations of the PAHs have been totaled on Figure 3-15. One or more PAH were 

6 detected in all samples except SJSOZ-SSOl and -SSO6. Sample SJSOZ-SSOl is located on the 

7 west side of Craddock Street in an area not expected to be impacted by site activities. 

8 Sample SJSOZ-SSO6 is located within the site area, and consisted largely of material thought 

9 to be blasting grit. The highest total PAH concentration, 29,450 ug/kg, was detected in 

10 sample SJSOZ-SS03, located in the northern part of the landfill. In the other samples, PAHs 

11 ranged in concentration from 220 J ug/kg to 3640 J u&/kg. 

12 The other six SVOCs that are COPCs for surface soil include: carbazole (detected in SJSOZ- 

13 SSO2 at a concentration of 120 J ug/kg and in SJSOZ-SS03 at a concentration of 300 J ug/kg), 

14 bis(Z-ethylhexyl)phthalate (detected in SJSOZ-SSO9 at 54 J ug/kg and SJSOZ-SSlO at 35 

15 ug/kg), butylbenzyl phthalate (detected only in SJSOZ-SSO5 at a concentration of 280 J 

16 ug/kg), di-n-butylphthalate (detected only in SJSOZ-SS03 at a concentration of 210 J ug/kg) 

17 and dibenzofuran (detected only in SJSOZ-SSO2 at a concentration of 70 J ug/kg). 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 One PCB, Aroclor-1260 was detected in five samples (SJSOZ-SSOZ, -SSO3, SS04, -SSO6, and - 

29 SSOS) with concentrations ranging from 15 J u&/kg (in -SSOZ) to 110 J ug/kg (in both -SSO3 

30 and -SSO4). 

The pesticide 4,4’-DDT, or its metabolites, 4$-DDE and 4,4’-DDD, were detected in every 

surface soil sample. The highest concentrations of all three pesticides were detected in 

sample SJSOZ-SSO9, collected from the edge of the brush-covered area on the west side of the 

site. The concentrations in that sample were 4200 ug/kg, 460 ug/kg and 900 J ug/kg for 

4,4’-DDD, 4,4’-DDE, and 4,4’-DDT respectively. 4,4’-DDE, 4,4’-DDD or 4,4’-DDT were 

found in the other samples at concentrations less than 260 ug/kg. The lowest 

concentrations were found in sample SJSO2-SS02 (4,4’-DDD, 2.8 J ug/kg) located at the 

southern edge of the brush-covered area, and SJSOZ-SSO6 (4,4’-DDE not detected and 4,4’- 

DDT 12 J ug/kg) , the sample consisting of blasting grit. The fourth pesticide COPC, 

dieldrin, was detected in SJSOZ-SSO2 at a concentration of 3.8 ug/kg. 

31 
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One non-COPC organic constituent was detected in the surface soil: toluene which ‘was 

detected in SJSOZ-SSO6 at a concentration of 6 J ug/kg. 

The metals that are COPCs for the surface soils include all of the Priority Pollutant metals 

except selenium and silver. The list also includes several metals that are not Priority 

Pollutants, including: aluminum, iron, manganese, and vanadium. Several of the metal 

COPCs were present at concentrations that are within ranges expected in surface so.ils of the 

eastern United States. These naturally occurring concentrations of metals are documented 

by Shacklette and Boemgen (1984) and are listed in Table 3-5; The metal COPCs that were 

TABLE 3-5 
TYPICAL CONCENTRATIONS OF METALS IN SURFACE SOIL 

EASTERN UNITED STATES 

Observed Range in 
Eastern United States 

Metal tmgkg) Mean (mglkg) 
Aluminum 7000 - >100,000 33,000 
Antimony <l - 8.8 0.52 
Arsenic <O.l - 73 4.8 
Barium 10 - 1,500 31 
Beryllium <l-7 0.55 
chromium 1 - 1,000 33 
Cobalt co.3 - 70 5.9 
Copper <I - 700 13 
Iron 100 - >100,000 14,000 
Lead <lo - 300 14 
Manganese <2 - 7,000 260 
Mercury 0.01 - 2.52 0.081 
Nickel <5 - 700 11 
Phosphorus <20 - 6,800 200 
Thallium 2.2 - 23 7.7 
Vanadium <7 - 300 43 
Zinc <5 - 2.900 40 
From: Shacklette and Boemgen, 1984. 

detected in Site 2 soils at concentrations which fall within the typical ranges listed in Table 

3-5 include: aluminum (detected in all the samples at concentrations ranging from 2680 

mg/kg (SJSOZ-SSlO) to 18600 mg/kg (SJSOZ-SS06)) arsenic (detected in all but one sample 

(SJSOZ-SS06) at concentrations ranging from 1.9 J mg/kg in SJSOZ-SS05 to 12 mg/kg in 

SJSO2-SSO3), antimony (detected only in SJSOZ-SSO2 at a concentration of 7 J mg/kg), 
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10 Metal COPCs that were detected at concentrations exceeding the ranges typically found in 

11 the eastern United States soils include beryllium, copper, iron, lead, and zinc. All of the 

12 exceedences were detected in one or both of two samples: SJSOZSSO3 (iron at 106,000 

13 mg/kg and lead at 450 mg/kg) and SJSOZ-SSO6 (beryllium at 13.4 mg/kg, copper at 4260 

14 mg/kg, iron at 106,000 mg/kg, lead at 2370 mg/kg, and zinc at 7560 mg/kg). These two 

15 samples also contained the highest concentrations of some of the other metals COWS, 

16 including arsenic (12 mg/kg in SJSOZ-SSO3), antimony (7 J mg/kg in -SSO3), nickel (158 

17 mg/kg in -SSO3 and 246 mg/kg in -SSO6), and vanadium (66.1 mg/kg in -SSO3). In most 

18 cases the concentrations of metals in these samples were significantly higher than 

19 concentrations found in other samples collected from the site. 

20 3.3.4.1.2 Discussion of Surface Soil Results 

21 The distribution of organic COPCs, with the exception of pesticides, approximately 

22 corresponds to the suspected landfill boundaries. Sample SJSOZ-SSOl, collected furthest 

23 from the suspected landfill boundary only contained pesticides (DDT and metabolites). All 

24 samples collected north of St. Juliens Creek Drive and east of Craddock Street contained 

25 some PAHs. Due to use of coal as fuel in industrial areas, especially those areas like St. 

26 J&ens Creek Annex that have been industrialized for a long time, the presence of PAHs in 

27 surface soil is not uncommon. However, the higher levels found in some samples, 

28 particularly SJSOZ-SS03 (29,450 ug/kg) are indicative of an additional source. Materials 

29 deposited in Landfill B have been described as garbage, acids, blasting grit and waste 

30 ordnance. Garbage and blasting grit could both contain PAHs. Additionally, prior to 

chromium (detected in all samples at concentrations ranging from 9.1 mg/kg in SJSOZ-SSO9 

to 246 mg/kg in sample SJSOZ-SSO6), mercury (detected in all samples at concentrations 

ranging from 0.07 J mg/kg in SJSOZ-SSOl to 0.56 mg/kg in -SSO7), nickel (found in all 

samples at concentrations ranging from 3.4 J mg/kg in SJSOZ-SSOl to 246 mg/kg in SJSOZ- 

SSO6), total phosphorus (detected in all samples at concentrations ranging from 1.5 mg/kg 

at SJSOZ-SSOl to 153 mg/kg in sample SJSOZ-SSO6), thallium (detected in only four samples 

at a concentrations ranging from 0.76 mg/kg in SJSOZ-SSO9 to of 6.2 mg/kg in SJSOZ-SSO3), 

and vanadium (detected in all samtiles at concentrations ranging from 12.5 mg/kg in SJSOZ- 

SSO2 to 66.1 mg/kg in SJSOZ-SS03). 

One additional inorganic COPC, cyanide, was identified at Site 2. Cyanide was only 

detected in one sample, SJSO2-SS03, at a concentration of 0.85 J mg/kg. 
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,,I. , 1 1942, the materials in Landfill B were burned. It is possible that waste oils or other fuels 

2 were used to accelerate burning. These fuels are a potential source of PAHs. 

3 With respect to inorganic COPCs, the distribution of the highest concentrations and greatest 

4 number of COPCs is consistent with the proximity to the landfill and type of materials 

5 sampled. Sample SJSOZ-SS06 is located &thin the landfill boundary and consisted of black 

6 sandy soil. This sample is thought to have contained blasting grit which could cont,ain 

7 metals derived from the blasted materials (paint and metal ship hulls). Sample SJSOZ-SSO3 

8 was collected immediately adjacent to the landfill. 

9 Cyanide, while probably due to landfilling activities, does not appear to be a widespread 

10 contaminant. Cyanide was only found in one sample containing numerous other inorgainc 

11 and organic COPCs (SJSOZ-SS03). 

- C, 

12 The analytes detected during the RI generally correlate with those detected in the RRR 

13 study. In both investigations DDT and its metabolites were detected. Alpha-chlordane and 

14 gamma-chlordane were also detected during the RRR Study, and dieldrin was detected 

15 during the RI. One PCB was detected in both studies, however& the RRR Aroclor-31254 

16 was detected and in the RI Aroclor-1260 was found. Surface soil samples from within the 

17 landfill boundaries was found to contain relatively high concentartions of beryllium, 

18 copper, lead and zinc in both investigations. 

19 3.3.4.2 Site 2 Subsurface Soil 

20 The nature and extent of the subsurface soil COPCs at Site 2 are discussed in the sections 

21 below. Subsurface soil samples at Site 2 were collected from a depth just above the top of 

22 the water table, as determined from moisture in the soil samples. At Site 2, all samples were 

23 collected from depths less than 6 ft. One sample, SJSOZ-SB03, was collected from a depth 

24 of 0 to 3 ft, specifically to provide data for the BERA. No attempt was made to determine 

25 the depth of landfilled materials. The depth at which the samples were collected is 

26 indicated on the data tables in this section. However, depth is not considered a factor in 

27 discussing the extent of contamination at Site 2 because of the shallow depth to ground 

28 water (less than 5 ft). 
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1 3.3.4.2.1 Nature and Extent of COPCs at Site 2 

2 The COPCs for subsurface soil at Site 2 are listed in Table 3-6, and the distribution and 

3 concentration of organic and inorganic subsurface soil COPCs at Site 2 are shown in 

4 Figures 3-17 and 3-18, respectively. The analytical results for the subsurface soil COP& are 

’ 

h 
Table 3-6 

Site 2 Subsurface Soil COPCs 

5 

6 

7 The organic COPCs detected in Site 2 subsurface soil include one semivolatile organic 

8 compound (benzo(a)pyrene) and nine metals. The only organic COPC, benzo(a)pyrene, 

9 was detected in one sample (SJSOZ-SB03) at a concentration of 290 J ug/kg. SJSOZ-SB03 is 

10 located at the southwest comer of the landfill. The boring log for the adjacent monitoring 

11 well (SJSOZ-MW3S) notes that the top 2.8 feet of soil is fill. 

12 A variety of other organic compounds were detected in subsurface soil at Site 2, but were 

13 not selected as COPCs. These include two volatile organic compounds (acetone, detected at 

14 a concentrations of 6 J ug/kg in SJS02-SB03 and 210 ug/kg in SJS02-SB04, and 2-butanone 

15 detected at a concentration of 43 J ug/kg in SJSOZ-SB04), 4,4’-DDT and transformation 

16 products detected in all samples, a PCB, Aroclor 1260 detected in SJSOZ-SB03 at a 

Organic Contaminants 

Benzo(a)Pyrene 

Ba& for inclusion as a COPC 

Inorganic Contaminants RBC 
Arsenic RBC 
Aluminum RBC 
Barium SSL 
Bel-yllium RBC 
Cadmium RBC 
Iron RBC 
Lead RBC, NAVY 
Nickel SSL 

RBC = EPA. 1997. Region III Updated Risk-Based Concentration Table. October, 1997. 
NAVY= United States Navy, 1997. Naval Base Norfolk Patnership Human Health Risk 
Assessment Consensus Agreements %.A.1 through 6.A.6 and #6.B. 
SSL= EPA, 1997. Soil Screening Levels as presented in Region III Updated Risk-Based 
Concentration Table. March, 1997. 

RBC 

shown in Table 3-7. Results for all analyses of subsurface soil samples from Site 2 are 

compiled in Appendix G. 
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8 The metal COPCs include aluminum, arsenic, barium, beryllium, cadmium, iron, lead, 

9 nickel, and zinc. The Priority Pollutant metals include arsenic, beryllium, cadmium, lead, 

10 nickel and zinc. Arsenic was detected in all samples at concentrations ranging from 1.2 J 

11 mg/kg in SJS02-SB05 to 6.3 mg/kg in SJS02-SB04. Beryllium was detected in SJSO2-SBOl 

12 (0.24 J mg/kg), in SJS02-SB03 (0.35 J mg/kg) and SJS02-SB04 and its duplicate (0.32 J mg/kg 

13 and 0.34 J mg/kg respectively). Cadmium was only detected in SJS02-SB03 (at a 

14 concentration of 4.4 mg/kg) and SJS02-SB05 (at a concentration of 0.43 J mg/kg). Lead was 

15 detected in all samples at concentrations ranging from 5.3 mg/kg in SJS02-SB05 to 885 

16 mg/kg in SJS02-SB03. Nickel was detected in all samples except SJS02-SB02, at 

17 concentrations ranging from 1.9 J mg/kg in SJS02-SB05 to 31.8 mg/kg in SJSO2-SB03. 

18 Similarly, zinc was detected in those same samples (except the duplicate) with the lowest 

19 concentration in SJS02-SB05 (44.9 mg/kg) and the highest in SJS02-SB03 (2420 mg/kg). 

20 3.3.4.2.2 Discussion of Subsurface Soil Results 

21 The distribution of the highest concentration and greatest number of COPCs detected in 

22 subsurface soil samples corresponds to the suspected boundaries of the landfill. The fewest 

23 number of COPCs were detected in SJS02-SB02, located at the easternmost edge of the 

24 investigation area. Sample SJSO2-SBOl was collected from a location that is thought to be 

25 outside of the area that would be expected to be influenced by the landfill although the 

26 concentration of inorganic COPCs is higher in that sample than in SJSO2-SB02 and SJSOZ- 

27 SBOS. These two samples are closer to the central part of the landfill, and would be 

28 expected to contain contaminants. It is not Iikely that SJS02-SBOl was impacted by the 

29 landfill although the soil may be fill material unrelated to the landfill. Alternatively, the 

30 COPCs present in SJS02-SBOI (only metals) may be present naturally in the material that 

31 comprises the sample. 

concentration of 21 J ug/kg, and thirteen semivolatile organic compounds (SVOCs). One of 

the SVOCs is bis(2-ethylhexyl)phthalate, detected in SJS02-SB02 at a concentration of 39 

q/kg and in SJSO2-SB03 at a concentration of 49 J ug/kg. The remaining twelve SVOCs are 

all PAHs, many of which were only detected in sample SJSO2-SB03. The total PAH 

concentration in that sample is 3811 J ug/kg. Three PAHs, fluoranthene, phenanthrene, 

and pyrene were also detected in a duplicate sample of SJS02-SB04 at concentrations of 51 J 

ug/kg, 38 J ug/kg, and 67 J ug/kg respectively. 
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Generally the highest concentration and greatest number of COPCs were detected in SJSO2- 

SB03 and SJSO2-SB04, located at the southwest comer of the site. Both of these samples have 

likely been impacted by the landfilling activities. These are the only two samples in which 

a significant number of non-COPC organic constituents were detected. Because fill material 

was noted in a nearby boring, and subsurface soil would not naturally contain thes,e I 
organic constituents, it is likely that their presence is due to landfill activities. 

3.3.5 Site 2 Groundwater Analytical Results 
The three shallow (Water Table Aquifer) and two deep (Yorktown Aquifer) monitoring 

wells were all sampled during two sampling events: Round 1 (July 1997) and Round 2 

(November 1997). During each sampling round metals analyses were performed on both 

filtered and unfiltered samples. The nature and extent of the groundwater COPCs at Site 2 

are discussed below. 

3.3.5.1 Nature and Extent of COPCs at Site 2 

Water quality parameters were measured in samples from all wells during Round 1 and 

Round 2 of groundwater sampling. The results are shown in Table 3-8. 

NR = Not Recorded 

The COPCs for groundwater at Site 2 are listed in Table 3-9. The distribution of organic 

and inorganic groundwater COPCs at Site 2 during Round 1 are shown in Figures 3!-19 and 

3-20 and during Round 2 in Figures 3-21 and 3-22. Table 3-10 presents the analytical data 

from the Round 1 and Round 2 sampling events for all COPCs . Analytical results for alf 

samples and analyses performed are compiled in Appendix G. 
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1 No organic COPCs were identified in groundwater samples from the Water Table Aquifer 

2 in either round of sampling. 

Table 3-9 
Site 2 Groundwater COPCs 

Organic Contaminants ’ Basis for inclusion as a COPC 
: 7 \ !- 

Chloroform RBC ‘. J 

Inorganic Contaminants 

Aluminum RBC 
Antimony RBC 
Arsenic RBC 
Barium RBC 
Iron RBC 
Lead RBC, MCL, NAVY 
Manganese RBC 
Thallium MCL 
Va.IXXLiUm RBC 
RBC = EPA. 1997. Region III Updated Risk-Based Concentration Table. October, 1997. 
NAVY= United States Navy, 1997. Naval Base Norfolk Patnership Human Health Risk 
Assessment Consensus Agreements #6.A.l through 6.A.6 and #6.B. 
MCL= EPA Maximum Contaminant Level 

3 Nine inorganic COPCs were identified for the groundwater at Site 2: aluminum, antimony, 

4 arsenic, barium, iron, lead, manganese, thallium, and vanadium. Antimony, arsenic, 

5 beryllium, lead, nickel, and thallium are Priority Pollutant metals. Note that both filtered 

6 and unfiltered samples were analyzed for metals. As would be expected, the filtered 

7 samples typically contained fewer metals at lower concentrations. However, there are some 

8 samples in which metals were detected in the filtered samples but not the unfiltered 

9 amples. 

10 There are no Priority Pollutant metal found in filtered samples from SJSOZ-GWlS. In SJSOZ- 

11 GWZS, thallium (9.6 J ug/L) was the only Priority Pollutant metal detected in Round 1 

12 filtered samples, while samples from Round 2 contained no thallium. Arsenic was detected 

13 in both rounds of samples from SJSOZ-GW3S at similar concentrations (5.6 J ug/L in Round 

14 1 and 6 J ug/L in Round 2). 

15 One Priority Pollutant metals identified as a COPC was detected in both rounds of samples 

16 from unfiltered samples from SJSOZ-GWlS: lead (3.6 ug/L in Round 1,l.g ug/L in Round 

17 2). Although arsenic was detected in the Round 1 sample (3.8 J ug/L ), it was not found in 

REMEDIAL lNVE.STlGATlC+i RESULTS 
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1 

2 

the Round 2 sample. Two Priority Pollutant metal COPCs were detected in SJSOZ-GW2S 

during Round 1 (lead at 36.7 ug/L and thallium at 6.9 J ug/L. Only lead (8.2 ug/L) was 

found in the Round 2 sample. Other metal COPCs found in unfiltered samples from 

shallow wells include aluminum, barium, beryllium, iron, manganese, nickel and 

vanadium. 
,’ 

6 Chloroform is the only organic COPC for groundwater at Site 2 and it was only found in 

7 samples from the Yorktown Aquifer during Round 1. Chloroform was detected in SJSO2- 

8 GW2D at a concentration of in 6 ug/L, and in SJS02-GWlD at 0.6 J ug/L. No organic 

9 COPCs were detected in the Round 2 samples. 

10 In addition to chloroform, one non-COPC organic constituent was detected during Round 

11 1: toluene in sample SJS02-GWlD (at a concentration of 0.3 J ug/L) and in SJS02-GW2D (at 6 

12 ug/L). During Round 2 phenol (5 J ug/L) and carbon disulfide (0.2 J ug/L). were found in 

13 SJS02-GWlD. 

14 

15 

16 

17 

18 

The inorganic COPCs detected in the filtered samples from the deep (Yorktown Aquifer) 

monitoring wells include antimony (3.1 J ug/L in SJS02-GWlD and 3 J ug/L in SJSO2- 

GW2D in Round l), arsenic (4.4 J ug/L in SJSOZ-GW2D Round 1 and 3.4 J ug/L in SJSO2- 

GW2D in Round 2) iron (715 ug/L in SJS02-GW2D in Round 2) and manganese (207 ug/L 

in SJSO2-GW2D in Round 2). 

19 The Round 1 unfiltered sample from SJS02-GWlD contained only one Priority Pollutant 

20 metal COPCs: arsenic at a concentration of 3.7 J ug/L. Arsenic was not found in the Round 

21 2 sample. The Round 1 sample also contained aluminum (2000 ug/L), manganese (45.5 

22 ug/L), iron (3820 K ug/L), tota phosphorus (0.18 ug/L) and vanadium (9.6 K ug/L). In 

23 Round 2, the only inorganic COPCs detected in the sample were total phosphorus (0.87 

24 ug/L) and aluminum (42.2 J ug/L). The decrease in number and concentrations in metals 

25 may be due to a significant drop in the turbidity of the samples (100 NTU in Round 1 and 

26 10 NTU in Round 2). 

27 During Round 1 the sample from the other Yorktown Aquifer monitoring well, SJSO2- 

28 GW2D, contained only one inorganic COPC: total phosphorus at a concentration of 0.862 

29 ug/L). The Round 2 sample also contained total phosphorus (1.8 ug/L) as well as iron (876 
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1 ug/L) and manganese (228 ug/L). Turbidity of both SJS02-GW2D samples was very low 
q- -. 

2 (0.6 NTU and 0 NIX). 

3.3.5.2 Discussion of COPCs in Groundwater 

There are several factors which make evaluation of the groundwater flow direction difficult 

(see section 3.2.2.2). However, the highe& water level was measured at SJSO2-MW3S, 

located at the southwest comer of the site. The sample from monitoring well SJS02-MW2S, 

the one well that is most probably downgradient of the site, contained the greatest number, 

and generally highest concentrations of COPCs. 

9 The analytical data do not show any clear spatial trends. As a way to further evaluate the 

10 data, data from the site wells were compared to the average, maximum and minimum 

11 concentrations of iron and manganese, as well as pH and specific conductance for the Water 

12 Table Aquifer in the four-cities area, as derived from data published in Siudyla et al. (1981). 

13 The four cities data are shown in Table 3-11. The range of pH measured at the site (5.43 to 

14 7.12) is within the range of published values (4.8 to 7.8). The measured specific 

15 conductance at SJSO2-MWlS (600 to 778 umhos/cm ) is within the range of published 

16 values (121 to 1569 umhos/cm). The measured specific conductance in the other two 

17 shallow wells is are well above the maximum. At SJSO2-MW2S the specific conductance 

18 readings during the first and second sampling rounds were 6900 umhos/cm and 4150 

19 umhos/cm ,respectively. ln monitoring well SJS02-MW3S the readings were 24000 

20 umhos/cm and 1200 umhos/cm. The elevated readings may be due to naturally elevated 

21 salt content or from landfill leachate. 

, . . 

TABLE3-11 
RANGE OF WATER QUALITY PARAMETERS 

WATER TABLE AQUIFER AND UPPER YORKTOWN AQUIFER 
FOUR CITIES AREA 

Water Table Aquifer Upper Yorktown Aquifer 
Range of Range of 
Reported Reported 

Parameter Average . Concentrations Average Concentrations 
pH 6.56 4.8 - 7.8 7.27 5.8 - 8.1 
Specific 497 121- 1,569 830 97 - 6,660 
Conductance 
(umhos/cm) 
Iron (ug/L) 6,269 60 - 18,600 2,932 100 - 17,700 
Manganese (ug/L) ~ 1,306 20 - 22,000 145 0 - 570 
Source: Siudyla et al. (1981) 

REMEDIAL INVESTWTION RESULTS 
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1 The measured concentrations of manganese in all Water Table Aquifer samples are below 

2 the maximum published value (Siudyla et al. 1981) and are near the average concentrations 

3 for the published values. The iron concentrations found in SJS02-GWlS samples were well 

4 within the published range of iron concentration for Waster Table Aquifer. Samples from 

5 SJSO2-GW2S, however are well above the maximum published value(377,OOO ug/L for 

6 Round 1 and 20300 ug/L for Round 2). The concentrations decrease corresponds to a 

7 decrease in turbidity between sampling rounds, but the Round 2 concentration is elevate 

8 relative to published values despite having’s turbidity of only 16 NIV. The measured 

9 values from SJSOZGW3S dropped considerably from Round 1(26,700 ug/L ) to round 2 

10 (1240 ug/L). This decrease corresponds to a decrease in turbidity of the samples (127 NTU 

11 in Round 1 and 16 NTU is Round 2). The Round 2 concentration is well below the average 

12 for the aquifer (6269 ug/L). The landfill may be the source of high iron concentrations in 

13 SJS02-GW2S, however, the well is located between several utility lines, including a water 

14 line. It is possible that iron from pipes may be dissolving into the shallow groundwater and 

15 impacting iron concentrations in the samples. 

16 During the RRR study previously conducted at the site, acetone (8 J ug/L and 24 ug/L), and 

17 1,3,5 trinitrobenzene (0.58 ug/L) and 2,3,6-trinitrotoluene (0.58 ug/L) were detected in 

18 shallow groundwater. With respect to inorganic constituents, comparison of the 

19 groundwater analytical data obtained during this RI to data from the RRR study is difficult 

20 due to the lack of turbidity data from the RRR and the differenced in sampling techniques. 

21 The potentiometric surface map of the Yorktown Aquifer (Figure 3-7) indicates that in the 

22 area of Site 2, flow in that aquifer is to the east. The shallow gradient and tidal influence on 

23 the water levels raises the possibility that the flow direction may reverse at times. However, 

24 based on the available data, it appears that no deep monitoring wells are located 

25 downgradient (east) of the landfill. 

26 The greatest number of COPCs were detected in the sample that appears to be upgradient 

27 of the landfill (SJS02-GWlD). The chloroform detected in both Yorktown Aquifer wells 

28 during Round 1 was not detected in Round 2. Because the chloroform was not detected in 

29 Round 2 samples or any shallow well samples during Round 1, and because the 

30 concentrations detected are quite low, chloroform is likely due to laboratory contamination. 

31 Two Priority Pollutant metals, antimony and arsenic, were detected in the filtered sample 
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riL -- 
1 from the other well (SJSOIZ-GW2D) in Round 2. These metals were not found in any other 

2 filtered or unfiltered samples from this well. 

3 In order to further evaluate the impact, if any, that landfill activities have had on 

4 groundwater quality in the Yorktown Aquifer, the concentrations of iron and manganese, 

5 as well as pH and specific conductance,*were compared to average, maximum and 

6 minimum concentrations of these metals derived from published concentrations of 

7 analyses from the Upper Yorktown Aquifer in the Norfolk, Portsmouth, Virginia Beach and 

8 Chesapeake area (Siudyla et al., 1981). The values of these parameters are listed on Table 3- 

9 11. 

10 The concentrations of iron and manganese are well within the range of concentrations for 

11 these constituents. The pH measured in the two Yorktown Aquifer monitoring wells 

12 ranged from 9.35 (upgradient well, first sampling event) to 7.2 (SJS02-MW2D, second 

13 sampling event). All of the readings are at or above the average of the published values 

14 (7.2). The maximum published value is 8.1, while both of the readings in the upgradient 

15 well are above 9.0. pH readings collected on samples from deep monitoring wells (during 

/ ,^ . . 16 development and sampling) at some of the other sites at the Annex (Site 5 and Site 3) have 

17 similarly high readings. These Base-wide data indicate that the pH of the groundwater in 

18 the Yorktown Aquifer in the St. Juliens Creek Annex area is higher than that found in the 

19 surrounding areas, but does not indicate the presence of a specific source of contamination 

20 for the aquifer. 

21 The specific conductance measured in deep monitoring wells ranged from 264 umhos/cm 

22 to 390 umhos(cm (note that measurement was not recorded from SJSOIL-MW2D during the 

23 first sampling round). These readings are well below the average of the published values 

24 (830 umhos/cm). 

25 3.3.6 Site 2 Sediment Analytical Results 
26 Three sediment samples were collected at Site 2: one from a drainage way that leads into the 

27 central pond (SJSO2-SDOl), one from the northern part of the pond (SJS02-SD03), and one 

28 from the south part of the pond, near the opening of the culvert that connects the pond to 

29 St. Juliens Creek (SJSOZ-SDOZ). The nature and extent of the sediment COPCs at Site 2 are 

30 discussed below. 
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1 3.3.6.1 Nature and Extent of COPCs in Sediment 

2 The CQPCs for sediment at Site 2 are listed in Table 3-12, and the distribution of organic 

3 and inorganic subsurface soil COPCs at Site 2 are shown in Figures 3-23 and 3-24 

4 respectively. Table 3-13 presents the analytical data for all COPCs. Analytical results for 

5 all samples and analyses performed at +te 2 are compiled in Appendix G. 

Table 3-12 
Site 2 Sedi 

Organic Contaminants 

4,4’ - DDD 
44’ - DDE 
4,4’ - DDT 
alpha-Chlordane 
gamma-Chlordane 
Aroclor-1260 
Dieldrin 
Anthracene 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(k)Fluoranthene 
Chrysene 
Diethylphthalate 
Fluoranthene 
Pyrene 
1,2-Dichloroethene 
i-Methyl-2-Pentanone 
Acetone 
Carbon Disulfide 

Inorganic Contaminants 

Total Phosphorous 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cobalt 
Copper 
[ran 
Lead 
bfanganese 
Mercury 
Vickel 
Thallium 
Vanadium 
ZiIlC 

STAG= Region III BTAG Screening Levels ( 

BTAG 
Igust 9,1995 Revision). 

RBC = EPA. 1997. Region III Updated Risk, -Bz Ised Concentration Table. October, 1997. 
NAVY= United States Navy, 1997. NavaI Base Norfolk Patnership Human Health Kisk 
Assessment Consensus Agreements #6.A.l through 6.A.6 and #6.B. 

ent COPCs 
Basis for inclusion as a COPC 

BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG, RBC 
BTAG, RBC 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 

BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG, NAVY 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
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TABLE 3-13 

ST. JULIENS CREEK ANNEX, SITE 2 
SEDIMENT COPC ANALYTICAL DATA 

Copper I 4.41 J j 344! I 
T-n- I c.,rn: I locnn! I II”‘1 
Lead 
Manganese 
Mercury 
Nickel 
Thalli,,m 

I”.J, 1 I.7.J: , 

31001 ! 10900~ I 
2.3; / 5.41K ! 

15.411 I 55.7iJ j 
I I I I 
I I I I 

31J”. I IOJ”“! 1 
15.5i ! 1611 

16iK ) 1051 
I 1 0.451 

I 16.4iK 
1 I I a.......-... 

Vanadium 
Zinc 

Organic tug/kg) 

I 
I 7.2jJ I 28.8/ 

r:..G, 1. 
,,CI ! 6X7---l 

I 19.3 1 4161 
I I ’ 

4,4’-DDD 
4/-DDE 
,4,4’-DDT 
alpha-Chlordane ( 
Aroclor-1260 
Dieldrin I 
gamma-Chlordane I 
Anthracene 
,Benzo(a)Anthracene : 
Benzo(a)Pvrene 
Benzo(k)fluoranthene 
Chrysene I 
Diethvjphthajgte ! 
Fluoranthene I 
Pvrene .- ; 
1 7 lx.-Llr...,,CL,..., 

3.TP / 3101 
7.511 I 
9.3: i i&J i 

I 7.311 i 
! I 
I 1 

9.81 
I ! 

87’1 j ; 1 
79iJ : 
59 J ; / 

13O’J 

, 

/ : ! 1 i - - 

23011 ; 
9301 J 

12OOjJ. 1 .., .__... 1100 L * I 
I,L-“‘CI L,\ll C,Cl, ,c, lC 

4-Methyl-2-Peqtandne [ 
Acetone I 
Carbon Disulfide ! 

. 
. . 
. 

J = Analytepresent. Reported value is estimated; concentration is outside the range for accurate quantitation. 

K = Analyte present. Reported value may be biased high. Actual value is expected to be lower. 

L = Analyte present. Reported value may be biased low. Actual value is expected to be higher. 

Organic: 

J = Analyte present. Reported value may not be accurate or precise. 

L = Analyte present. Reported value may be biased low. Actual value is expected to be higher. 

P=? 
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1 The organic COPCs detected in sediments at Site 2 include four VOCs, eight SVOCs 

2 (including seven PAT+), six pesticides, and one PCB (Aroclor-1260). The inorganic COPCs 

3 includes 14 metals and total phosphorus. The VOCs that are considered COPCs include 

4 acetone (detected in SJS02SD03 at 120 J q/kg and 450 ug/kg in the duplicate, and SJSO2- 

5 SD02 at 92 J ug/kg), carbon disulfide (detected only in SJS02-SD03 and its duplicate at 

6 concentrations of 24 J and 81 ug/kg respectively), 1,2dichloroethene (total) (detected only 

7 in the duplicate of SJSO2-SD03 at a concentration of 9 J ug/kg), and 4methyl-2-pentanone 

8 (detected only in SJSO2-SD02 at a concentration of 5 Jug/kg). 

9 The SVOCs include diethylphthalate (detected in SJS02-SD03 at 250 L ug/kg) and the 

10 following PAHs: anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(k)fluoranthene, 

11 chrysene, fluoranthene and pyrene. On Figure 3-24 the concentrations of PAHs are 

12 presented as a total. All of the PAHs were detected in SJS02-SD03 with a total concentration 

13 of 4300 J ug/kg. Only fluoranthene and pyrene were detected in SJS02-SD02 (2130 J ug/kg). 

14 The lowest concentration of PAHs (585 J ug/kg) was detected in sample SJS02-SDOl, the 

15 upstream sample. 

16 The pesticides detected in sediment samples included 4,4’-DDT, 4,4’-DDD, 4$-DDE, alpha 

17 chlordane, gamma chlordane and dieldrin. The upstream sample (SJSO2-SDOl) only 

18 contained 4,4’-DDT and its transformation products, at concentrations ranging from 3.7 P 

19 ug/kg for 4,4’-DDD to 9.3 ug/kg for 4,4’-DDT. Sample SJS02-SD02, located at the culvert 

20 connecting the pond to St. Juliens Creek, contained the highest total concentrations of 

21 pesticides. Pesticides in that sample include 4,4’-DDT, 4,4’-DDD, 4,4’-DDE, as well as both 

22 chlordane isomers. Concentrations ranged from 7.3 J ug/kg for alpha chlordane to 310 J 

23 ug/kg for 4,4’-DDD. The greatest number of pesticides were found in the duplicate sample 

24 of SJS02-SD03. That sample contained all of the pesticide COPCs for sediment. 

25 The PCB, Aroclor-1260, was only detected in one sample, the duplicate of SJSO2-SD03. The 

26 concentration in that sample was 69 J ug/kg. 

27 The inorganic COPCs detected in sediments at Site 2 include: aluminum, arsenic, barium, 

28 beryllium, cobalt, copper, iron, lead, manganese, mercury, nickel, thallium, vanadium, zinc 

29 and total phosphorus (as P). Phosphorus was detected in all samples with the range of 

30 concentration from 10.5 mg/kg in the upstream sample (SJSO2-SDOl) to 20.2 mg/kg in the 

31 duplicate of sample SJS02-SD03. The metal COPCs include eight Priority Pollutant metals. 
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1 All eight were found in the duplicate sample of SJSOZSD03 (and all but thallium in the 

2 SJSO2-SD03). These samples also had the highest concentrations of all inorganic COPCs. 

3 Some metals were detected at concentrations that are many times greater in the pond 

4 sediment samples (SJS02-SD02 and -SD03 and its duplicate) than in the sediment saimple 

5 from the drainage ditch (SJSO2-SDOl). These metals include arsenic (ranging from 2.3 

6 mg/kg in SJSOZ-SD01 to 19.4 in SJS02SD03 duplicate), lead (ranging from 15.5 mg/kg in 

7 SJSO2SDOl to 545 mg/kg in the duplicate of SJS02-SD03), manganese (16 K mg/kg in 

8 SJS02-SD01 to 235 in SJS02-SD03), mercury (not detected upstream, 0.79 mg/kg in tlhe 

9 duplicate of SJS02-SD03), vanadium (7.2 J mg/kg in SJSO2-SD01 to 115 mg/kg in SJSO2- 

10 SD03) and zinc (19.2 in SJSO2-SD01 to 1400 L mg/kg in the duplicate of SJS02-SD03). 

11 

12 

13 

14 

15 

16 _. . . 

17 

18 

19 

20 

21 

22 

23 

24 

3.3.6.2 Discussion of COP& in Sediment 

The sediment from within the pond is derived from runoff from the drainage ditches along 

Craddock Street and runoff from the landfill surface. The concentrations of several of the 

metal COLTS, including arsenic, chromium, copper, lead, vanadium, zinc in the two 

sediment samples collected from within the central landfill pond are high relative to most of 

surface soil samples collected at the site. The concentration of these metals in the sediment 

sample collected from the drainage ditch (SJSO2-SDOl) are significantly lower, and generally 

in the same order of magnitude as the concentrations in surface soil samples collected 200 ft 

away from the site (SJSO2-SSOl). Concentrations of these metals in the other sedime:nt 

samples are more similar to those found in the most contaminated surface soil samples 

(SJSO2-SS03 and SJSO2-SSO6). This indicates that the contribution of sediment from the 

landfill is impacting the sediment quality significantly. The organic constituents found in 

the sediment, predominantly PAHs and pesticides, may be contributed from drainage ditch 

runoff. 

25 3.3.7 Site 2 Surface Water Analytical Results 
26 One surface water sample, coIlected from the central pond near the opening of the culvert 

27 that connects the pond to St. Juliens Creek, was collected at Site 2. Dry site conditions 

28 during the field investigation prevented the collection of additional samples. The nature 

29 and extent of the surface water COPCs at Site 2 are discussed below. 
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3.3.7.1 Nature and Extent of COPCs in Surface Water 

The COPCs for surface water at Site 2 are listed in Table 3-14, and the distribution of 

inorganic surface water COPCs at Site 2 are shown in Figure 3-25. Table’3-15 presents the 

analytical data for all COPCs. Results for all samples from Site 2 are compiled in Appendix 

G. t 

Table 3-14 
Site 2 Surface Water COPCs 

Organic Contaminants Basis for inclusion as a COPC 

1 
Inorganic Contaminants 

Total Phosphorus 
Aluminum 
Arsenic 
Cadmium 
chromium 
Copper 
Iron 
Lead 
Manganese 
2illC 

BTAG= Region III BTAG Screening Levels 1 
AWQC= Ambient Water Quality Criteria 

BTAG 
BTAG 
BTAG 
AWQC 
AWQC, BTAG 
AWQC, BTAG 
AWQC, BTAG 
AWQC, BTAG 
BTAG 
AWQC, BTAG 
ugust 9,1995 Revision). 

6 No organic COPCs were identified for the surface water sample that was collected at Site 2. 

7 Nine metals and total phosphorus were identified as inorganic COPCs. The metals include 

8 aluminum, arsenic, cadmium, chromium, copper, iron, lead, managese, and zinc. Of the 

9 nine metals, six are Priority Pollutant metals: arsenic (3.1 J ug/L in the duplicate sample), 

10 cadmium (1.2 Lug/L and 1.9 Lug/L in the duplicate), chromium (104 ug/L and 166 ug/L 

11 in the duplicate), copper (132 ug/L and 203 ug/L in the duplicate), lead (47.8 ug/L and 77.9 

12 L ug/L in the duplicate), and zinc (175 ug/L and 268 ug/L in the duplicate). In addition, 

13 antimony, barium, and vanadium were also detected in the sample. 

14 One non-COPC organic constituent, bis(2-ethylhexyl)phthalate, was detected at a 

15 concentration of 3 J ug/L. 

16 

17 

18 

3.3.7.2 Discussion of COPCs in Surface Water 

The source of the inorganic COPCs in surface water is very difficult to determine at this site. 

The sample was collected close to the culvert that connects the pond to St. Juliens Creek. 

REMEDIAL lNVESlGATlON RESULTS 
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TABLE 3-15 

ST. JULIENS CREEK ANNEX, SITE 2 
SURFACE WATER COPC ANALYTICAL DATA 

Inorganic fug/L) I 

Total Phosphorous I 
.Aluminum 
Arsenic 1 
Cadmium ! 
Chromium I 
Copper I 
Iron I 
Lead I 
Manganese 
Zinc 

0.20; 
421C 

1.2 
104 
132 

647c 
47.8 
85.8 
175 

- 
- 
- 
- 
- 
L 
- 
- 
- 
L 
- 

- 

- 

0.1531 
78701 

3.117 
1.9iL 

166i 
2031 

107ooi 
77.91 L 
120i 
268i 

J = Analyte present. Reported value is estimated; concentration is 

outside the range for accurate quantitation. 

L = Analyte present. Reported value may be biased Iow. Actual value 

is expected to be higher. 
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,,,a^‘.\ 
1 The sample was collected as the tide was going out; however, there is a clear tidal effect on 

2 the pond and during rising tides, the surface water flows into the pond from the creek. The 

3 pond also receives rainwater runoff from the drainage ditches along Craddock Street. 

4 Although the surface water sample was collected prior to the sediment sample at the same 

5 location, the surface water COPCs correlate closely with the sediment COPCs that ‘were 

6 found at relatively high concentrations at that same location. Any suspended sediment 

7 could impact (increase) the concentration of those metals in the surface water sample. These 

8 metals may also be present in the surface water as colloids. 

9 3.4 Site 5 Remedial Investigation Results 
10 The results of the geologic, hydrogeologic, geophysical, and analytical investigations at Site 

11 5 are presented and discussed below. 

12 3.4.1 Site 5 Geology 
13 Previous to the Site 5 RI, no site-specific geologic data were available for the site. The 

14 geologic data obtained during this investigation provides important information on the 

15 stratigraphy, and hydrostratigraphy at the site. The identification of water-bearing and 

16 confining units at the site will allow an assessment of the potential for off-site migra.tion of 

17 COPCS. 

18 The geology of Site 5 was determined by analyzing the boring logs completed during the 

19 drilling and installation of the three shallow and two deep monitoring wells. The geologic 

20 units encountered at Site 5 during the RI are listed and described below. 

21 3.4.1.1 Yorktown Formation 

22 The stratigraphy at Site 5 is shown in cross-section E-E’ (Figure 3-26 and 3-27). The top of 

23 the Yorktown Formation is encountered at depths ranging from approximately 14.5 ft below 

24 ground surface (an elevation of -8.5 ft msl) at the northern location to 20 ft bgs (-14 fit msl) 

25 south of the Burning Grounds. The Yorktown Formation clay averages 27 ft thick at Site 5. 

26 At SJS05-MW2D, the southern deep monitoring well, a Z-foot thick layer of fine sand was 

27 encountered, interbedded with the Yorktown Formation clay at a depth of 29 ft. The clay 

28 overlies approximately 13 ft of sand, clayey sand and silty sand. At the southern location, 

29 the sand overlies a gravely clay that included fragments of cemented coquina. 
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REMEDlAL ItNESTlGATiON RESULTS 

1 

2 Immediately overlying the Yorktown Formation clay at this site is 14.5 to 20 ft of sand, silty 

3 sand, silt and clay (Figure 3-27, cross-section E-E’). Immediately above the Yorktown 

4 Formation clay is a reddish, grayish, and yellowish, fine to medium sand unit that appears 

5 to be continuous across Site 5. This sandlis also continuous across the base to the east (see 

6 Figure 3-6, Goss Section C-C’). At Site 5 this sand is overlain by clay and silt at the 

7 upgradient location, silty sand at the western shallow monitoring well (SJS05-MW3S) and 

‘8 interfingering clay and silty sand at the southeastern location (SJS05-MW2D/2S). 

3.4.1.2 Post-Pliocene Sediments 

9 3.4.2 Site 5 Hydrogeology 

10 The hydrostratigraphic units identified at Site 5 during the RI are listed and described in the 

11 following sections. 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

3.4.2.1 Yorktown Aquifer 

The Yorktown Aquifer is encountered at depths of 43 to 46 ft at Site 5. The potentiomett-ic 

surface of the Yorktown Aquifer in the area of the Burning Grounds is found at an 

elevation of approximately 1.6 to 1.8 ft msl. As shown on the Base-wide potentiometric 

surface map (Figure 3-7), the direction of groundwater flow is variable. In the northern part 

of the site, the flow is to the west. In the southern part of the site the flow is to the 

southeast, toward the South Branch of the Elizabeth River. These flow directions, depicted 

on Figure 3-7, represent conditions at one particular time. The potentiometric surface at 

monitoring well SJS05-MWlD was measured approximately hourly for eleven hours on 

November 4,1997 as part of the tidal study. The data, shown in Table 3-2, shows that the 

maximum fluctuation during that time period was 0.06 ft. Because the horizontal flow 

gradient is very flat (approximately 0.0003 ft/ft), a fluctuation of even 0.06 ft could cause a 

significant change in groundwater flow direction. Additional data will be needed to 

determine if a true reversal of flow direction occurs at the site. 

26 3.4.2.2 Yorktown Clay Aquitard 

27 The upper clay of the Yorktown Formation serves as a confining unit to the Yorktown 

28 Aquifer at this site. At Site 5 the clay is found at depths ranging from 14.5 to 20 feet bgs (- 

29 8.5 to -24 ft msl) and has an average thickness of about 27 feet. At the northern monitoring 

30 well cluster there is essentially no vertical hydraulic gradient across the clay. The water 

31 level data depicted in Figure 3-10 indicates that, due to the tidal fluctuations, there is a 

__ . 
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1 slight gradient that changes directions with time (i.e., due to the tides). At the time of the 

1 2 July measurements the vertical gradient at the southern location was 0.1 ft/ft in the 

3 upward direction. However, it is expected that this may also vary in magnitude and 

4 direction based on tidal influences. 

5 

6 

7 

8 

9 

10 

11 

12 

13 

,’ 

3.4.2.3 Water Table Aquifer 

The Water Table Aquifer at Site 5 consists of Post-Pliocene sediments above the Yorktown 

Formation clay. The potentiometric surface of the Water Table Aquifer is shown in Figure 

3-28 based on water level readings collected on July 31,1997. As indicated on the m(ap, the 

direction of groundwater flow in the aquifer is toward the east and the gradient is 

approximately 0.0125 ft/ft. The water levels collected in November 1997, although :not 

shown on a map, indicate a similar groundwater flow direction and gradient. The direction 

of groundwater flow may be controlled by discharge to a marsh that borders the site to the 

east. 

14 3.4.3 Site 5 Geophysical Survey Results 

,, -\ 
15 The results of the geophysical surveys conducted at Site 5 are presented and discussed 

16 below. A copy of the geophysical survey report submitted by ERT for work conducted at 

17 the sites is included as Appendix A to this RI report. 

18 Geophysical surveys were conducted at two locations at Site 5: the Burning Grounds and 

19 the caged pit area. The results for each area are presented below. 

20 3.4.3.1 Burning Grounds 

21 The EM survey at Site 5 was conducted to determine the presence of buried metal, and as a 

22 means of determining the extent of the burning grounds. The majority of the EM anomalies 

23 identified at the Burning Grounds are associated with metallic and other objects at the 

24 surface. The only two EM anomalies that are not associated with surface materials are 

25 located about 230 ft and 200 ft south of Building 272. These anomalies are apparently 

26 caused by buried materials or changes in salt or clay content of the soil. Because of their 

27 close spatial relationship, these anomalies will be considered as one potential area of buried 

28 material, and are shown on Figure 3-29 as one anomaly. Because the site activities did not 

29 create conditions that would change the EM characteristics of the soil, the data did not 
.-* q,i 30 indicate the site boundaries. 
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1 3.4.3.2 Caged Pit Area 

2 The is no surface expression of the former caged pit, therefore geophysical methods were 

3 used to locate this feature for further investigation. The magnetic and conductivity surveys 

4 conducted in the area of the caged pit identified generally coincident m-phase, conductivity 

5 and magnetic anomalies. This area, shown on Figure 3-29 is considered to be the former 

6 caged pit area. The data were used in the field to locate the subsurface soil sampling 

7 locations used to investigate this feature. 

8 3.4.4 Site 5 Soil Analytical Results 
9 At Site 5, surface soil was only collected in the burning ground area, while subsurface soil 

10 was collected in three area: the burning grounds, the caged pit, and the former drop tower. 

11 The analytical results for surface and subsurface soil are discussed below. The discussions 

12 refer to COPCs which are risk-based (human health and ecological). The list of COPCs for 

13 subsurface and surface soil are different based on the potential exposures. 

14 3.4.4.1 Site 5 Surface Soil 

15 The nature and extent of the surface soil COPCs at Site 5 (Burning Grounds) are discussed 

16 below. 

17 3.4.4.1.1 Nature and Extent of COPCs at Site 5 

18 The COPCs for surface soil at Site 5, are listed in Table 3-16 and the distribution of organic 

19 and inorganic COPCs at Site 5 are shown in Figures 3-30 and 3-31 respectively. Table 3-17 

20 presents the analytical data for all COPCs in the surface soil. Results for all surface soil 

21 samples from Site 5 are compiled in Appendix G. 

22 The organic COPCs detected in surface soil at Site 5 include three VOCs (acetone, 2- 

23 butanone, and methylene chloride), 16 SVOCs, and five pesticides. The inorganic COPCs 

24 include 17 metals, total phosphorus, and cyanide. 

25 The VOC COPCs were detected six of the nine surface soil samples (SJSO5-SS03, -SSO5, - 

26 SS06, -SSO7, -SSO8, and -SSO9). Acetone was detected in all of these except SJSO5-SS04 and - 

27 SS07, at concentrations ranging from 12 J ug/kg in SJSO5-SS03 to 28 ug/kg (SJSOS-SSOG). 2- 

28 Butanone was only detected in two samples, with the highest concentration (210 ug/kg) 

29 being detected in SJSO5-SS06. Methylene chloride was detected only once, in SJSO5-SS07, at 

30 a concentration of 120 ug/kg. 

1 . ...> 
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Table 3-16 
Site 5 Surfac 

?rganic Contaminants 
L/I’ - DDD 
L,4’ - DDE 
L,4’ - DDT 
tlpha-BHC 
Xeldrin 
!,4,Dinitrotoluene 
!,6-Dinitrotoluene 
!-Methyhaphthalene 
Senzo(a)Anthracene 
3enzo(a)q?ene 
5enzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(g,h,i)Perylene 
Zarbazole 
Chrysene 
Di-n-Butylphthalate 
Pluoranthene 
lndeno(l,2,3-cd)Pyrene 
N-Nitrosodiphenylamine 
Phenanthrene 
Pyrene 
Acetone 
2-Butanone 
Methylene Chloride 

Inorganic Contaminants 
Total Phosphorous 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Cyanide 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Silver 
Thallium 
Vanadium 
Zinc BTAG 
BTAG= Region III BTAG Screening Levels 
RBC = EPA. 1997. Region III Updated Ris! k-B 

ugust 9,1995 Revision). 
ased Concentration Table. October, 1997. 

NAVY= United States Navy, 1997. Naval Base Norfolk Partnership Human Health 
Risk Assessment Consensus Agreements g6.A.l through 6.A.6 and #6.B. 
SSL= EPA, 1997. Soil Screening Levels as presented in Region III Updated Risk-Based 
Concentration Table. March, 1997. 

ioil COPCs 
3asis for inclusion as a COPC 
3TAG 
3TAG, RBC, SSL 
3TAG, SSL 
%L 
;sL 
3TAG, SSL 
3TAG 
3TAG 
3TAG, SSL 
3TAG, RBC 
3TAG, RBC 
BTAG 
BTAG 
BTAG 
BTAG, SSL 
BTAG 
BTAG 
BTAG 
BTAG,SSL 
BTAG 
BTAG 
BTAG 
BTAG 
5L 

BTAG 
BTAG, RBC 
BTAG 
RBC, SSL 
BTAG, SSL 
BTAG, RBC 
BTAG 
BTAG 
BTAG, RBC 
BTAG 
BTAG, RBC 
BTAG, NAVY 
BTAG, RBC 
BTAG 
BTAG, SSL 
BTAG 
BTAG 
BTAG, RBC 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Of the 17 SVOC COPCs, eleven are PAHs. The data for the PAHs is presented as a total . 

PAH in Figures 3-30 and 3-31. PAHs were found in all samples at concentrations of total 

PAH ranging from 364 J q/kg (SJSOS-SSOS) to 6870 J q/kg (SJSOS-SS03). Two isomers of 

dinitrotoluene (2,4DNT and 2,6-DNT) were found in surface soils at the site. The most 

wide-spread is 2,4DNT, detected in fivesamples ranging in concentration from 180 J ug/kg 

in SJSO5-SS04 to 3200 ug/kg in SJSOS-SS03. 2,6-DNT was only detected in SJSOS-SSOl at a 

concentration of 39 ug/kg. Di-n-butylphthalate was detected in all samples except SJSO5- 

SS02, -SSO6 and -SSO9, at concentrations ranging from 38 J ug/kg (SJSO5-SS04) to 4700 

ug/kg (SJSO5SSO3). Other SVOC COPCs include carbazole (detected in SJSOS-SSOl at 40 J 

ug/kg and SJSO5-SSO6 at 61 J ug/kg), and N-nitrosodiphenalamine (detected in three 

samples (SJSO5-SSOl, -SSO3 and -SSO4) at concentrations ranging from 120 J ug/kg to 530 J 

ug/kg. 

13 Five pesticides are included as COPCs: 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, alpha-BHC, and 

14 dieldrin. Two of these were detected only at low concentrations in a relatively few samples: 

15 dieldrin (5 P ug/kg inSJS05-SS02 and 6.8 ug/kg in SJSOSSSOB) and alpha-BHC (3.5 ug/kg 

16 in SJSOS-SSOB). 4,4’-DDT or its transformation products were detected in all samples except 

17 SJSO5-SSOG, and sample SJSOS-SSOS only contained a trace amount (3.8 J ug/kg of 4,4’-DDE). 

18 The concentrations of 4,4’-DDT ranged from 13 J in SJSO5-SS04 to 1200 ug/kg in SJSOS-SSO9. 

19 Sample SJSOS-SSO9 also contained the highest concentration of 4$-DDE (2200 ug/kg) and 

20 4,4’-DDD (310 Jug/kg). 

21 In addition to the organic COPCs, other organic compounds were detected in some of the 

22 samples. These compounds included Aroclor-1260, found in SJSO5-SS02 (30 J ug/kg) and 

23 SJSO5-SSOB (39 ug/kg). Trace levels of tetracholorethene (TCE) were detected in SJSO5-SS05 

24 (2 J ug/kg), -SSO8 (1 J ug/kg), and -SSO9 (4 J ug/kg). Trace levels of toluene were also 

25 found in these same samples (ranging from 2 J ug/kg to 5 J ug/kg). Other VOCs included 

26 1,2-dichloroethene (1 J ug/kg in SJSO5-SSOB) and xylene in SJSO5-SS05 (3 J ug/kg). Alpha- . 

27 chlordane and gamma-chlordane were both detected in SJSO5-SSOB. 

28 The metals that are COPCs for the surface soils include all of the Priority Pollutant metals 

29 except selenium. The list includes several metals that are not Priority Pollutants, including: 

30 aluminum, barium, iron, manganese, and vanadium. Several of the metal COPCs were 

31 present at concentrations that are within ranges expected in surface soils of the eastern 
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1 United States. These naturally occurring concentrations of metals are summarized by 

2 Shacklette and Boemgen (1984) and are listed in Table 3-5. 

3 The metal COPCs that were detected in Site 5 soils at concentrations which fall within the 

4 typical ranges listed in Table 3-5 include: aluminum (detected in all the samples at 

5 concentrations ranging from 4760 mg/kg (SJSO5-SS04) to 20,200 mg/kg (SJSO5-SSO3)), 

6 antimony (detected at concentrations ranging from 0.6 L mg/kg in SJSO5-SS04 and SSOB to 

7 1.1 L mg/kg SJSOS-SSOS)), b arium (found at concentraions ranging from 35 J mg/kg in 

8 SJSO5-SS06 to 1040 mg/kg in SJSO5-SSOl), beryllium (ranging from 0.38 J mg/kg in SJSOS- 

9 SS08 to 1.2 mg/kg in SJSO5-SSO3), chromium (detected in all samples at concentrations 

10 ranging from 4.6 mg/kg in SJSOS-SSO6 to 74.6 mg/kg in sample SJSO5-SSOl), manganese 

11 (detected in all samples at concentrations ranging from 63.4 K in SJSO5-SS02 to 852 i:n SJSOS- 

12 SSOl), mercury (detected in all samples except SJSO5-SSO6 at concentrations ranging from 

;,‘- -,. 

13 0.08 L mg/kg in SJSO5-SSOB to 0.98 mg/kg in SJSO5-SSO5), nickel (found in all samples 

14 except SJSOS-SS04 at concentrations ranging from 2.6 J mg/kg in SJSO5-SSO6 to 91.5 mg/kg 

15 in SJSO5-SSOl), total phosphorus (detected in all samples at concentrations ranging from 2.2 

16 mg/kg at SJSO5-SSOB to 18.8 “g/kg in sample SJSO5-SSO7), thallium (found at 

17 concentrations ranging from of 0.45 J mg/kg in SJSOS-SS07 to 5.3 mg/kg in SJSO5-SSOl), 

18 and vanadium (detected in all samples at concentrations ranging from 12.7 mg/kg i:n SJSOS- 

19 SS06 and -SSOB to 55.7 mg/kg in SJSO5-SS02). 

20 Two metal COPCs, cadmium and silver, are not listed in Shacklette and Boemgen’s (1984) 

21 list of metals concentrations. Cadmium was found in all surface soil samples except SJSOS- 

22 SS02, -SSO3 and -SSO9). The concentrations of cadmium detected in Site 5 surface soils 

23 ranged from 0.24 J mg/kg in SJSO5-SS04 to 6.0 in SJSOS-SSOl. Silver was detected in two 

24 samples: SJSOS-SSOl at 3.5 mg/kg and SJSOS-SSOB at 0.76 J mg/kg. 

,_ -%. 

25 Metal COPCs that were detected at concentrations exceeding the ranges typically found in 

26 the eastern United States soils include arsenic, copper, iron, lead and zinc. The 

27 concentration of arsenic only exceeded the published range in sample SJSOS-SSO9 (ll.lK 

28 mg/kg). The published upper limit of observed iron concentations is open-ended 

29 (“>lOO,OOO mg/kg”). Iron concentrations in Site 5 surface soils ranged from 9900 mg/kg in 

30 SJSO5-SS04 to 120000 mg/kg in SJSOS-SSOl (the only sample that exceeded 100,000 mg/kg). 

31 Sample SJSOS-SSOl was the only sample to exceed the published range for both copper (6470 
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1 mg/kg) and zinc (8490 mg/kg). Lead concentrations exceeded the published range in 

2 SJSOS-SSOl (7210 mg/kg), -SSO3 (822 mg/kg), ), -SSO5 (818 mg/kg), and -SSO7 (899 mg/kg). 

3 One additional inorganic COPC, cyanide, was identified at Site 2. Cyanide was only 

4 detected in two samples, SJSO5-SS03 at a concentration of 1.45 J mg/kg and SJSOS-SSO5 at a 

5 concentration of 0.6 mg/kg. 
I 

6 3.4.4.1.2 Discussion of COPCs in Surface Soil 

7 VOCs in surface soils are not present at high concentrations or in samples that would be 

8 associated with burning activities. Sample SJSO5-SS06, which contains the highest 

9 concentration of VOCs, is essentially a sample of gravel that covers the former burning 

10 ground area. detected VOCs may, therefore, be the result of storage of other materials at 

11 the site. 

12 The distribution of 2,4-DNT, a constituefit of explosives, may be the best indication of the 

13 extent of contamination at the site. The samples that did not contain 2,4-DNT include 

14 SJSOS-SSO9 to the west of the burning grounds, SJSO5-SSOZ, on the southwest, and two 

15 samples of the gravel that cover the former burning grounds area (SJSO5-SS06 and -SSO8). 

16 The ubiquitous presence of PAHs in soils of industrialized areas makes the determination of 

17 the source of the PAHs difficult. PAHs were found in two samples of gravel covering the 

18 former burning surface (SJSOS-SSO6 and -SSOS). With the exception of these two samples, 

19 the reported burning of oils during remediation of the site is a potential source of PAHs in 

20 site surface soils. 

21 Pesticides, like PAHs, appear to be wide-spread and are not present at concentrations 

22 indicative of spills. The presence of pesticides in surface soil sampl”es at this may be the 

23 result of periodic past application of these chemicals to the grounds of the Base, although 

24 pesticides were reported to have been disposed at the site. Generally the concentration of 

25 pesticides are low, and they are found in samples of the gravel that owerlying the burning 

26 ground surface. The highest concentrations of pesticides were found in sample SJSO5-SSO9, 

27 located in the grassy area to the west of the burning grounds, not far from the road to 

28 Building 357. 

29 The distribution of metals found at concentrations that exceed typical values for the eastern 

30 United States indicates that lead is the most wide-spread metal COPC. The locations where 

31 the concentration of lead exceeded the published range includes all samples in which 2,4- 
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c -*, 
1 DNT was found in except SJSOS-SS04. In that sample the lead concentration (127 m!g/kg) 

2 was elevated relative to other concentrations at the site. The high concentration of arsenic 

3 in SJSOS-SSO9 does not appear to correspond to site activities. The arsenic in that sample 

4 may be related to past pesticide use. That sample contained the highest concentration of 

5 other pesticides. Sample SJSOS-SSOl contained the highest concentration of several metals 

6 including barium, copper, iron, lead, manganese, nickel, silver, thallium and zinc. This 

7 sample is located to the north of the area described as the burning area by Mr. Bryant, a 

8 former Navy employee present during the burning activities, in an onsite interview, 

‘. ‘.. 

9 3.4.4.2 Site 5 Subsurface Soil 
10 The nature and extent of subsurface soil is described and discussed below. Subsurface soil 

11 samples at Site 5 were collected from a depth just above the top of the water table, as 

12 determined from moisture in the soil samples. At Site 5, all samples were collected from 

13 depths less than 5 ft. One sample, SJS05-SB05, was collected from a depth of 0 to 3 ft, 

14 specifically to provide data for the ecological risk assessment. Therefore, all subsurface soil 

15 samples were essentially collected from the same zone. Except when compared to surface 

16 soil data there is no attempt to discuss the variation of concentrations of COPCs with 

17 depth. 

18 The description will be organized in three subsections corresponding the three areas in 

19 which subsurface soil samples were collected: the burning grounds, the caged pit area, and 

20 the former drop tower. 

21 3.4.4.2.1 Nature and Extent 

22 The COPCs-for subsurface soil at Site 5 are listed in Table 3-18, and the distribution and 

23 concentration of organic and inorganic subsurface soil COPCs at Site 5 are shown in 

24 Figures 3-32 and 3-33 respectively. The analytical results for the subsurface soil COP’Cs are 

25 shown in Table 3-19. Analytical results for all samples and analyses for Site 5 are compiled 

26 in Appendix G. 

-. 

27 Burning Grounds 

28 There are only two organic COPCs for the subsurface soil in the burning ground area: 

29 methylene chloride, a VOC, and benzo(a)pyrene, and SVOC (and PAH). Methylene 

30 chloride was detected in one sample, SJSO5SBO5 at a concentration of 14 J ug/kg. 
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1 Benzo(a)pyrene was detected in all samples except SJS05-SBOZ, SJSO5-SB04, and SJS05-SBO6 

2 at concentrations ranging from 60 J ug/kg at SJS05-SBOl to 270 J ug/kg at SJS05-SB03. 

3 Several other non-COPC organic constituents were detected in the subsurface soil from the 

4 burning grounds area. These included acetone (170 ug/kg at SJSO5-SBOl), carbon disulfide 

5 at 2 J ug/kg at SJS05-SB04 and 17 J ug/kg at SJS05-SB07, methylene chloride at 14 J (SJSOS- 

6 SB05) and tetrachloroethene at 2 J ug/kg at SJS05-SB05. All other samples contained two or 

7 more PAHs. The pesticides, 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT were all found at SJSOS- 

8 SB05 at concentrations of 33 J ug/kg, 310 ug/kg and 620 ug/kg respectively. Several other 

9 dioxins were in samples from three locations: SJS05-SB02, SJSOEi-SBO3,and SJS05-SB07. Total 

10 TEQ ranged from 1.16 ug/kg in SJSO5-SB06 to 6.59 ug/kg in SJS05-SB03. 

11 Metal COPCs detected in subsurface soil from the burning ground area include three 

12 Priority Pollutant metals: arsenic, beryllium, and copper. Arsenic was detected in all 

13 samples at concentrations ranging from 2.2 J mg/kg (SJS05-SB06) to 18.6 mg/kg in SJSOS- 

14 SBOZ). Beryllium and copper were both detected all samples except SJSO5-SB04 and SJSOS- 

15 SB06. Concentrations of beryllium ranged from 0.36 mg/kg in SJSO5-SBOl to 1.5 mg/kg in 

16 SJS05-SB07. Copper was detected at concentrations ranging from 13.6 mg/kg in SJS05-SB03. 

Table 3-18 
Site 5 Subsurface Soil COPCs 

Organic Contaminants 

Benzo(a)Pyrene 
Methylene Chloride , r 

Inorganic Contaminants RBC 

Arsenic 
Aluminum 
BariLlII-l 
Beryllium 
Cobalt 
Copper 
Iron 
Nickel 
Manganese 
Vanadium 
RBC = EPA. 1997. Region III Updated Risk 

RBC, SSL 
RBC 
SSL 
RBC 
SSL 
SSL 
RBC, SSL 
SSL 
RBC, SSL 
RBC, SSL 
ased Concentration Table. October, 1997. 

SSL.= EPA, 1997. Soil Screening Levels as presented in Region III Updated Risk-Based 
Concentration Table. March, 1997. 

Basis for inclusion as a COPC 

RBC 
SSL 
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TABLE 3-19 

ST. JULIENS CREEK ANNEX, SITE 5 
SUBSURFACE SOIL COPC ANALYTICAL DATA 

-. 
- 

f. 

- 

- 

- 
- 
- 

22000 
16.2. 
52.31 

1 
ll.;, 

31.2 
58000 

189 
19.4 
75.2 

Inorganic (mg;/kg;) i 
I 

kluminum ~. .~~~~-.--xm! 
Arsenic ---2 
Barium 4:.; 
~!&d!km --.__ -: 03r 
Cobalt 5! _____-__---. -.. ~~ 2 
Copper .2J,: 
Iron ; Jj.10( 
Manganese u 
Nickel 
Vanadium- j 26.: 

manic (w//kg) ’ 

_.-- 

613( _-.- 
.26,! 

-- 
Em 

18.t -- 
2; 
----._ 

583j - _. 
_ ._-. 2 
4160( _---.. 

21( -__-- 
65.t 

4; 
I I 

5.911 1 

=I 67 27( 

J = Analyte present. Reported value is estimated; concentration is outside the range for accurate quantitation. 

L = Analyte present. Reported value may be biased low. Actual value is expected to be higher. 

Organic: 

J = Analyte present. Reported value may not be accurate or precise. 
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6 

7 
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9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 Arsenic is the only Priority Pollutant metal COPC detected in any of the subsurface soil 

31 samples from the drop tower area (SJSO5-SB12,0.93 J mg/kg and SJSO5-SB15 1.1 J mg/kg). 

32 Aluminum, iron, and manganese were detected in all samples. Vanadium was also 

to 58.3 mg/kg in SJSO5-SB03. Non-Priority Pollutant metals detected include aluminum, 

barium, cobalt, iron, manganese, and vanadium. Non-COPC metals detected in the 

subsurface soil include cadmium, chromium, cobalt, mercury, nickel, silver, thallium, and 

ZiIlC. 

Caged Pit Area 

The location of the former caged pit was determined through identification of a geophysical 

anomaly in the suspected area. Three subsurface soil samples were collected in the vicinity 

of the caged pit area: SJS05-SB09, -SBlO, and -SBll. No organic COPCs were detected in 

these samples. Non-COPC organic constituents that were detected in these samples include 

low concentrations of benzo(b)fluoranthene (SJS05-SBlO, 42 J ug/kg), fluoranthene (SJSOS- 

SBll, 42 J ug/kg), pyrene (SJS05-SB11,42 J ug/kg), and acetone (detected in all three 

samples at concentrations ranging from 11 J ug/kg to 23 ug/kg). 

The inorganic COPCs detected in the subsurface soil at the caged pit include aluminum, 

antimony, arsenic, cobalt, copper, iron, manganese, and vanadium. Two Priority Pollutant 

metal COPCs were detected in one of the samples: arsenic and copper in SJSOS-SBll(l.3 L 

mg/kg and 9.1 mg/kg respectively). Neither of the two metals were detected in the 

duplicate of SJS05-SBll. Of the non-Priority Pollutant metal COPCs, ahuninum (547 

mg/kg, to 2760 mg/kg), iron (767 mg/kg to 4780 mg/kg) and manganese (6.6 mg/kg to 

60.4 mg/kg) were detected in all three samples. The highest concentration of each of these 

metals was found in SJSOS-SBll. That sample was also the only one that contained cobalt 

(2.5 J mg/kg) and vanadium (5.9 J mg/kg). 

Former Drop Tower 

One subsurface soil sample was collected on each of the four sides of the former drop 

tower. These samples include SJS05-SB12, -SB13, -SB14, and SB15. Only SJSO5SB15 

contained an organic COPC (benzo(a)pyrene at a concentration of 70 J ug/kg). This sample 

also contained a total of 1415 J ug/kg of PAHs, as well as three pesticides: 4,4’-DDD, 4,4’- 

DDE, and 4,4’-DDT (110 ug/kg, 66 J ug/kg, and 11 ug/kg respectively. These same 

pesticides were found at lower concentrations in SJS05-SB12 (2.6 J ug/kg, 5.9 ug/kg, and 3.7 

J ug/kg). 
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6 

7 

8 

9 

10 

11 

12 

13 

14 Although benzo(a)pyrene was the only PAH identified as a COPC, other PAHs were 

15 detected in every sample. The presence of the PAH below ground surface is an indication 

16 that soil quality has been impacted by site activities. Most of the subsurface soil samples 

17 collected away from the burning area (those located by the caged pit and former drop 

18 tower) have either no PAHs or very low concentrations of PAH relative to what was, 

19 detected in the burning ground area. The presence of PAHs in subsurface may be related to 

20 the use of oil as an accelerant in burning, espeacially during site cleanup. 

21 Dioxins were found in the area expected to be in the burning grounds. -Because dioxins 

22 from during the burning of PCBs, they may be present as a result of the burning to PCB 

23 contaminated oil. The distribution of the dioxin, considered as a indication of the area of 

24 burning, indicates that the burn area has not been defined to the east, as the easternmost 

25 samples (SJS05-SB03 and SJS05-SB07) both contained dioxin. 

26 The pesticides found in one subsurface sample are probably due to the fact that that sample 

27 was a composite sample which included soil from 0 to 3 ft. Pesticides applied to the surface 

28 would therefore be expected to be detected. 

29 The distribution of COPC metals in the subsurface soil does not indicate a clear pattern of 

30 metals contamination that would be associated with site activities. With respect to metals 

31 contamination at the site, it is noteworthy that the concentration of metals in soil at location 

REMEDIAL INVESllGATlCN RESULTS 

detected in all samples at concentrations ranging from 1.6 J mg/kg to 7.1 mg/kg. Cobalt 

was detected in two samples (2.8 J mg/kg in SJSO5-SB12 and 2 J mg/kg in SJSO5-SB15. 

Barium was detected in SJSO5-SB12 at a concentration of 8 J mg/kg and in SJS05-SB14 at a 

concentration of 6.9 J mg/kg. 

3.4.4.2.2 Discussion of COPCs in Subsurface Soil 

Burning Ground Area 

The distribution of volatile constituents in the subsurface soil does not correlate to the 

locations at which VOCs were detected in surface soil. The only COPC VOC was found in a 

sample located close to Building 35. It is possible that the presence of COPC is related to 

activities in that building. Althernatively, methylene chloride is a common laboratory 

contaminant and was found in laboratory blanks associated with other subsurface soil 

samples from Site 5. The methylene chloride in this sample may be present as an artifact of 

analysis. 
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1 SJSOS-SSOl/SBOl decreases significantly with depth. The high levels of barium, iron, lead, 

2 and zinc, decrease significantly within the top three feet. 

Caged Pit Area 

The distribution and concentrations of COPCs detected in the subsurface soil at the caged 

pit area are not indicative of contamination produced by site activities. 

6 Former Drop Tower 

7 Although there is little indication of significant subsurface soil contamination, the presence 

8 of PAHS at depth in SJSOSSB15 indicates the potential for undetected surface soil 

9 contamination. 

10 

11 

12 

13 

14 

3.4.5 Site 5 Groundwater Analytical Results 
The three shallow (Water Table Aquifer) and two deep (Yorktown Aquifer) monitoring 

wells were all sampled during two sampling events: Round 1 and Round 2. During each 

sampling round metals analyses were performed on both filtered and unfiltered samples. 

The nature and extent of the groundwater COPCs at Site 5 are discussed below. 

15 3.451 Nature and Extent of COPCs in Groundwater 
16 Water quality parameters were measured in samples from all wells during Round 1 (July 

17 1997) and Round 2 (November 1997) of groundwater sampling. The results are shown in 

18 Table 3-20. 

TABLE 3-20 
WATER QUALITY PARAMETERS - 

SITE 5 MONITORING WELLS 
Monitorin Temperature PH Specific Dissolved Turbidity 

g well (“C) Conductance Oxygen (%) (y-f-J) 

It MW3S I 19.1 I 17.5 1 5.93 1 2.76 1 1500 1 925 1 20.8x 

19 

20 

21 

The COPCs for groundwater at Site 5 are listed in Table 3-21. The distribution of organic 

and inorganic groundwater COPCs at Site 2 during Round 1 are shown in Figures 3-34 and 

3-35 and during Round 2 in Figures 3-36 and 3-37. Table 3-22 presents the analytical data 
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1 from the Round 1 and Round 2 sampling events for all COPCs . Analytical results fo:r all 

2 samples and analyses performed at Site 5 are compiled in Appendix G. 

3 No organic COPCs were found in groundwater samples from the Water Table Aquifer in 

4 either round of sampling. Low concentrations of several non-COPC organic constituents 

5 were detected including bis-2(ethylhexyl)phthalate (1 J ug/L in SJS05-GWlS, Round 2, and 

6 2 J ug/L in SJSO2-GW3S, Round l), toluene (0.2 J ug/L in SJSO5-GWlS, Round l), and 

7 carbon disulfide (0.8 J ug/L in SJSO5-GW2S, Round 2). Because there are no consistent 

8 occurrences of these constituents, the concentrations are very low, and all are known 

9 laboratory contaminants, the presence of these organic compounds in the samples are not 

10 considered to be indicative of an impact from site activities. 

11 

12 

13 

14 

Eight inorganic COPCs were identified for the groundwater: aluminum, antimony, arsenic, 

beryllium, iron, lead, manganese, and vanadium. Antimony, arsenic, beryllium, and lead 

are Priority Pollutant metals. Note that both filtered and unfiltered samples were analyzed 

for metals. 

15 Two of the Priority Pollutant COPCs, arsenic and beryllium, were detected in both filtered 

16 and unfiltered samples from all the Water Table Aquifer Wells during at least one round of 

17 samples. Most of detections were found in Round 2 samples. In filtered samples, 
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Table 3-21 
Site 5 Groundwater COPCs 

Organic Contaminants Basis for inclusion as a COPC 

Chloroform RBC 

Inorganic Contaminants 

Aluminum RBC 
Antimony RBC 
Arsenic RBC 
Beryllium RBC 
Iron RBC 
Lead MCL, NAVY 
Manganese RBC 
Thallium MCL 
Vanadium RBC 
RBC = EPA. 1997. Region III Updated Risk-Based Concentration Table. October, 1997. 
NAVY= United States Navy, 1997. Naval Base Norfolk Partnership Human Health 
Risk Assessment Consensus Agreements #6.A.l through 6.A.6 and #6.B. 
MCL= EPA Maximum Contaminant Level 
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1 concentrations of arsenic ranged from 3.1 ug/L in SJSO5-GWlS (Round 1) to 13.3 in SJSOS- 

2 Mw2S (Round 2). Arsenic was not detected in the SJSOS-GW2S filtered sample from Round 

3 1. Concentrations of beryllium in filtered samples ranged from 0.58 J ug/L in SJS05-GWlS 

4 (Round 2) to 17.7 ug/L in SJSOS-GW2S (Round 2). Beryllium was not found in any filtered 

5 samples in Round 1 and was found in all filtered samples in Round 2. One other Priority 

6 Pollutant COPCs was detected in filtered samples during Round 2: lead (20.2 ug/L in SJSOS- 

7 GW2S, and 29.3 ug/L in SJS05-GW3S ). 

8 Arsenic and beryllium were also detected in all unfiltered samples from the shallow wells. 

9 Concentrations of arsenic ranges from 4.8 ug/L in SJSO5MWlS (Round 1) to 27.3 ug/L in 

10 SJSO5-MWSS (Round 1). These results do not correlate with turbidity as the turbidity of 

11 SJSOS-MWlS is significantly higher (226 NTU) than in SJSOS-MW3S (41 NIV). 

12 Concentrations of beryllium in unfiltered samples ranges from 1.2 J ug/L in SJS05-GW3S 

13 (Round 1) to 18.3 ug/L in SJS05-GW2S (Round 2). Beryllium was not detected in this well 

14 during Round 1. Other detections of Priority Pollutant metal COPCs in unfiltered samples 

15 include antimony (3.7 J ug/L), and lead (19.2 ug/L in SJSO5-GW3S, Round 1 at 26.1 ug/L in 

16 that same sample during Round 2). In general the Round 2 samples contained metal COPCs 

17 at higher concentrations than the Round 1 samples despite lower turbidity values in SJSOS- 

18 GW2S and -GWSS (not measured in Round 2 for -GWlS). The concentration of lead in 

19 samples from SJS05-GW2S increased from Round 1 to Round 2 despite the decrease in 

20 turbidity from 41 NTU (Round 1) to 10 NTU (Round 2). 

21 

22 

23 

24 

25 

Chloroform is the only organic COPC for groundwater at Site 5 and it was found in both 

samples from the Yorktown Aquifer collected in Round 1. In SJSO5-GWlD the concentration 

of chloroform was 2 ug/L and in SJSOS-MW2D at a concentration of 5 ug/L. In addition to 

chloroform, one non-COPC organic constituent, carbon disulfide (0.2 J ug/L), was detected 

in SJS05-GWlD. 

26 No inorganic COPCs were detected in the filtered samples from SJS05-MWlD from either 

27 round of sampling. During Round 1, filtered samples from SJS05-MW2D contained arsenic 

28 (2 J ug/L), iron (454 ug/L), lead (1.7 J ug/L) and manganese (100 ug/L). During Round 2 

29 iron was detected at 848 ug/L and manganese was detected at a concentration of 166 ug/L. 

30 The Round 1 unfiltered sample from SJS05-GWlD contained only two metal COPCs: 

31 aluminum at a concentration of 1070 J ug/L, and iron at-a concentration of 1460 J ug/L. 
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REMEDIAL INVESllGATlON RESULTS 

9 3.4.5.2 Discussion of Results for COPCs in Groundwater 
10 The potentiometric surface map of the Water Table aquifer at Site 5 (Figure 3-29) indicates 

11 that the direction of ground water flow in the Water Table Aquifer is to the east-southeast. 

12 Based on this map there are no Water Table Aquifer monitoring wells directly upgradient 

13 or downgradient of the site. Monitoring well SJSO5-MW2S is most downgradient, and 

14 perhaps within the site, and SJSO5-MW3S is side gradient or (perhaps) downgradient, 

15 depending on the boundary of the site. Based on the soil analytical data, monitoring well 

16 SJSO5-MWlS may be within the area used for burning. 

17 Although there are no organic COPCs detected within the shallow wells, there is some 

18 indication that toluene may be leaching from the subsurface soil at SJSO5-SBOl into the 

19 groundwater (SJSO5-GWlS). 

20 Several inorganic COPCs were detected within the shallow groundwater; however, no clear 

21 evidence exists of a particular source area at Site 5. Areas where concentrations of metals 

22 in surface soil are particularly elevated (e.g. lead and nickel in SJSO5-SSOl), do not have a 

23 corresponding elevated concentration of these metals in the shallow ground water (non- 

24 detected in both rounds of unfiltered samples from SJSO5-MWlS). However, there are 

25 more COPC metals in the samples collected from the southernmost wells (for both filtered 

26 and unfiltered samples) than in the northern well. This is particularly evident in the Round 

27 2 data where four COPC metals were found in the SJSO5-GWlS unfiltered sample and 

28 SJS05-GW2S and -GW3S contained 11 and 10 COPC metals respectively. This indicates that 

29 the site as a whole may be contributing COPC metals to the shallow groundwater. 

30 The average, maximum and minimum concentrations of iron and manganese, as well as pH 

31 and specific conductance for the Water Table Aquifer in the four-cities area, as derived from 

Even though the turbidity in Round 2 sample (133 NTU) was higher than in the Round 1 

sample (45 NTU), no inorganic COPCs were detected in the Round 2 sample from that 

well. The Round 1 sample from the other Yorktown Aquifer monitoring we& SJSO5-GW2D, 

contained seven metal COPCs: aluminum (2250 ug/L), antimony (3.1 J ug/L), arsenic (4.9 J 

ug/L), beryllium (1.5 K ug/L), iron (4420 K ug/L), manganese (142 ug/L) and vanadium 

(15.6 K ug/L). In Round 2 only iron (1150 ug/L) and manganese (178 ug/L) were detected. 

The decrease in number of metals detected may be related to the decrease in turbidity from 

35NTUinRoundl to6NTUinRound2. 
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REMEDIAL ltdV!3llGAlloN RESULTS . 

1 data published in Siudyla et al. (1981) are shown in Table 3-11. The range of pH measured 

2 in the Water Table Aquifer at the site is from 2.93 to 7.12. The low reading noted at SJSOS- 

3 GW2S during Round 1 is considered anomalous, and is not considered to be indicative of 

4 true site conditions. There is no evidence from well development records from this well 

5 that the pH is low. If that value is excluded, the range of pH (5.93 to 7.12) is within the 

6 range of published values (4.8 to 7.8). The measured specific conductance at SJS05-MWlS 

7 (8000 umhos/cm ) and SJSOS-MW2S (7000 umhos/cm and 1990 umhos/cm) are well above 

8 the range of published values (121 to 1569 umhos/cm). The measured specific conductance 

9 in SJSO5-MW3S (1500 umhos/cm and 925 umhos/cm) is within the range. The elevated 

10 readings may be due to naturally elevated salt content, high dissolved solids, or 

11 contamination from the site. 

12 The measured concentrations of iron are generally all above the published (Siudyla et al. 

13 1981) maximum concentration while the measured manganese concentrations are generally 

14 below the maximum, but above the average. 

15 The potentiometric surface map of the Yorktown Aquifer (Figure 3-7) indicates that, in the 

16 area of Site 5, flow in that aquifer is to the west, south and southeast. The expected flow 

17 direction would be to the southeast and east, toward the South Branch of the Elizabeth 

18 River. An accurate determination of the groundwater flow direction is not possible without 

19 additional data points. In addition, the shallow horizontal flow gradient and tidal influence 

20 on the water levels raises the possibility that the flow direction may change throughout the 

21 day. However, the available data indicate that SJSOSMW2D is downgradient of the site 

22 while SJS05-MWlD is upgradient of the site. 

23 Because chloroform was not detected in shallow groundwater samples, was not found in 

24 Round 2 samples, and was present at relatively low concentrations, the presence of the 

25 constituent in Yorktown Aquifer groundwater samples is considered to be due to laboratory 

26 contamination. These is no evidence that Site 5 activities a contributed to the chloroform in 

27 the samples. 

28 No Priority Pollutant metal COPCs were detected in the upgradient Yorktown Aquifer 

29 monitoring well samples, and several in the downgradient samples, despite a lower 

30 turbidity in the downgradient samples. Although this would indicate that the site may be 

31 acting as a source for these metals, it is unlikely that the metals would migrate through the 
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10 The concentrations of iron and manganese are well within the range of concentrations for 

11 these constituents. The pH measured in the two Yorktown Aquifer monitoring wells range 

12 from 9.9 (upgradient well, first sampling event) to 6.49 (SJSOS-MW2D, second sampling 

13 event). All of the readings except the minimum reading are above the average of the 

14 published values (7.2). The maximum published value is 8.1, while both of the readings in 

15 the upgradient well are above 9.0. Readings from deep monitoring wells (during 

16 development and sampling) at some of the other sites at the Annex (Site 2 and Site 3) have 

17 similarly high readings. These Base-wide data indicate that the pH of the groundwater in 

18 the Yorktown Aquifer in the St. Jr.&ens Creek Annex area is higher than that found rn the 

19 surrounding areas, but does not indicate the presence of a specific source of contamination 

20 for the Aquifer. 

21 The specific conductance measured in deep monitoring wells ranged from 378 umhos/cm 

22 to 550 umhos/cm. These readings are well below the average of the published values (830 

23 umhos/cm). 

24 3.4.6 Site 5 Sediment Analytical Results 
25 The sediment samples were collected from a drainage ditch that runs roughly north to 

26 south through the site. The upstream sample (SJSOS-SDOl) was collected imrnediately 

27 upstream from the marsh east of the burning grounds. Sample SJSO5-SD02 was collected 

28 just downstream of the marsh and the downstream sample (SJSOS-SD03) was collected at 

29 the point where the ditch broadens into a marsh just north of Blows Creek. The nature and 

30 extent of the sediment COPCs at Site 5 are discussed below. 

upper Yorktown Formation clay (particularly in the absence of a strong downward flow 

gradient). For this reason, the site is not considered to be the source of metals in the 

Yorktown Aquifer, downgradient of the site. 

In order to further evaluate the impact, if any, that site activities have had on groundwater 

quality, the concentrations of iron and manganese, as well as pH and specific conductance, 

were compared to average, maximum and minimum concentrations of these metals 

derived from published concentrations of analyses from the Upper Yorktown Aquifer in the 

Norfolk, Portsmouth, Virginia Beach and Chesapeake area (Siudyla et al., 1981). The values 

of these parameters are listed on Table 3-11. 
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REMEDIAL INVESllGAllON RESULTS 

1 3.4.6.1 Nature and Extent of COPCs in Sediment 
2 The COPCs for sediment at Site 5 are listed in Table 3-23, and the distribution of organic 

3 and inorganic subsurface soil COPCs at Site 5 are shown in Figures 3-38 and 3-39 

4 respectively. Table 3-24 presents the analytical data for all COPCs. Analytical results for 

5 all samples and analyses performed for Site 5 are compiled in Appendix G. 

Table 3-23 
Site 5 Sediment COPCs 

Organic Contaminants Basis for inclusion as a COPC 
4,4’ - DDD BTAG 
4,4’ - DDE BTAG 
4,4’ - DDT BTAG 
Die&in BTAG 
Endrin Aldehyde BTAG 
2,4Dinitrotoluene BTAG 
Acenaphthylene BTAG 
Anthracene BTAG 
Benzo(a)Anthracene BTAG 
Benzo(k)Fluoranthene BTAG 
Chrysene BTAG 
Diethylphthalate BTAG 
Fluorene BTAG 
N-Nitosodiphenylamine BTAG 
Phenanthrene BTAG 
Pyrene BTAG 
Acetone BTAG 
Chloroform BTAG 

Inorganic Contaminants 
Total Phosphorous BTAG 
Aluminum BTAG 
Arsenic BTAG 
Barium BTAG, RBC 
Beryllium BTAG 
chromium BTAG 
Cobalt BTAG 
Copper BTAG, RBC 
Cyanide BTAG 
tron BTAG, RBC 
Lead BTAG 
Manganese BTAG 
Mercury BTAG 
Silver BTAG 
Ihallium BTAG 
Vanadium BTAG 
Fvw9.P. - *..---.-^ - . ,. D 1 Ab= Kegon 111 LI 1Ati xreenmg Levels (August Y,lYY5 Revision). 
RBC = EPA. 1997. Region III Updated Risk-Based Concentration Table. October, 1997. 
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TABLE 3-24 

ST. JULIENS CREEK ANNEX, SITE 5 
SEDIMENT COPC ANALYTICAL DATA 

12: 
13801 

13: 
0.7, 
32.: 

3;:, 
1. 

16100 
30 

0.; 

:: 
42. 

Organic (ug/kg) 
I 

4,4’-DDD ! 
4,4’-DDE I 

4,4’-DDT I 
Dieldrin I 
Endrin Aldehyde I 
2,4-Dinitrotoluene 
Acenaphthylene 
Anthracene I 
Benzo(a)Anthracene j 
Benzo(k).fluoranthene j 
Chrysene 
Diethylphthalate : 
Fluorene 
N- 
Phenanthre&b.. t 
Pyrene 
Acetone 
Chlorof&m 

I 

Inorganic: 

I 
160. : 1 
320; 
2401 : 

8. 
47O:J 6 
1401 J 
%J 

600 j 3El 
36O;J , -161 
670, ; 451 

78' 
180’ 
570: 

- 
- 
- 
- 
- 
7-- 
- 
T 
- 

L 
- 

” 

IT 
- 
- 

- 
- 
- 

II 

E 
1 
Y--- 

I 

I 
I 
i 

L 

411 
721 

3 

29101 

4’s’ 
0.i 

J = Analyte present. Reported value is estimated; concentration is outside the range for accurate 

K = Analyte present. Reported value may be biased high. Actual value is expected to be lower. 

quantitation. 

Organic: 

J = Analyte present. Reported value may not be accurate or precise. 
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6 The SVOCs include diethylphthalate (detected only in SJS02-SD03 at 720 J ug/kg), 2,4- 

7 dinitrotoluene (detected in SJSOS-SD01 at a concentration of 470 J ug/L and in SJS05-SD02 at 

8 65 J ug/kg), and N-nitrosodiphenylamine (detected in SJSOS-SD01 at 78 J ug/kg and SJSOS- 

9 SD02 at 610 J ug/kg), and the following PAHs: acenaphthylene, anthracene, 

10 benzo(a)anthracene, ben.zo(k)fluoranthene, chrysene, fluorene, phenanthrene and pyrene. 

11 On Figure 3-38 the concentrations of PAHs are presented as a total. PAHs were detected in 

12 all samples with total COPC PAH concentrations ranging from 2613 J at SJSOS-SD01 to 410 J 

13 at SJSOS-SD03. Only chrysene was detected in SJS02-SD03. 

14 The pesticides detected in sediment samples included 4,4’-DDT, 4,4’-DDD, 4,4’-DDE, 

15 dieldrin and endrin aldehyde. Dieldrin was only detected in the downstream sample, 

16 SJS05-SD03 (21 ug/kg) d d an en rin aldehyde only in SJSOS-SD02 (8.9 J ug/kg). All samples 

17 contained some concentration 4,4’,-DDT and its transformation products. The highest 

18 concentrations were always found in the upstream sample, SJSOS-SDOl(4,4’-DDD at 160 

19 ug/kg, 4,4-DDE at 320 ug/kg and 4,4’-DDT at 240 ug/kg). Concentrations generally 

20 decrease by an order of magnitude in the other two samples. 

21 The inorganic COPCs detected in sediments at Site 5 include: aluminum, arsenic, barium, 

22 beryllium, chromium, cobalt, copper, iron, lead, manganese, mercury, silver, thallium, 

23 vanadium, cyanide, and total phosphorus (as I’). Phosphorus was detected in all samples 

24 with the range of concentration from 7.1 mg/kg in SJSOS-SD01 to 128 mg/kg in the SJSOS- 

25 SD02. Cyanide was only detected in SJS05-SD02 at a concentration of 1.1 J “g/kg. 

26 The metal COPCs include eight Priority Pollutant metals. All except thallium were detected 

27 in the upstream sample SJSOS-SDOl. This sample generally had the highest concentrations 

28 of metals: arsenic at 23.3 mg/kg, beryllium at 3.5 mg/kg, copper at 256 mg/kg, lead at 377 

29 mg/kg, and mercury at 0.44 mg/kg. The other Priority Pollutant COPC metals were all 

30 found in SJSO5-SD02. In that sample chromium was detected at 32.2 mg/kg, silver at a 

31 concentration of 1.6 J mg/kg and thallium at a concentration of 5.7 mg/kg. 

The organic COPCs detected in sediments at Site 5 include two VOCs, eleven SVOCs 

(including eight PAHs), and five pesticides. The inorganic COPCs includes 14 metals, total 

phosphorus, and cyanide. The two VOCs that are considered COPCs were each detected in 

just one sample: acetone was detected in SJS05-SD03 at 52 ug/kg and chloroform was 

detected in SJSOS-SD02 at a concentrations of 3 J ug/kg. 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 The concentration of PAHs is also highest in the upstream sample. The source of the PAHs 

15 may be oils used to promote burning of the soils during site clean-up activities. 

REMEDIAL NVESTlGAllOh’ RESULTS 

3.4.6.2 Discussion of COPCs in Sediment 
The highest concentrations of both organic and inorganic COPCs are generally found in the 

upstream sediment sample (SJSOS-SDOl). This sample was collected about 140 ft east- 

southeast of the surface soil sample location SJSO5-SSOl, where the highest metal 

concentrations were detected in the surface soil. It is likely that either the same source of 

metals contamination contributed to metals in the sediment, or surface soil has washed into 

the ditch, resulting in contamination of the sediment. 

The highest concentration of the explosive, 2,4,-dinitrotoluene was also detected in this 

sample, indicating that the sample is probably within the burn area, or that the ditch 

receives runoff from former burn areas, north (upstream) of that location. Sample SJ!SO5- 

SD01 also had the highest concentration of pesticides. This is expected as the sample is 

adjacent to a maintained grassy area where pesticides may have been applied. Pesticide 

concentrations drop off markedly downstream of the marsh. 
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4 Contaminant Fate and Transport 

1 This section discusses the primary processes that control the behavior of contaminants in 

2 the surface and subsurface environmen’tls at Sites 2 and 5. 

3 4.1 Site 2 Contaminants of Potential Concern 
4 When released’into the environment organic and inorganic chemicals undergo a variety of 

5 reactions or processes that affect their transport and final fate. The processes may jnclude: 

6 Q 

7 a 

8 e 

9 l 

10 l 

. 11 l 

12 l 

13 l 

14 l 

15 l 

dissolution/precipitation 

sorption 

volatilization 

photolysis 

oxidation-reduction 

hydrolysis 

biodegradation 

advection 

diffusion, and 

dispersion. 

16 Table 4-1 summarizes these mechanisms and their physical and chemical properties that 

17 influence contaminant mobility. 

18 4.2 Chemical and Physical Processes Influencing Contaminant 
19 Fate and Transport 

Surface and subsurface soil, groundwater, sediment and surface water samples were 

collected and analyzed at Site 2. Complete lists of COPCs in these media are found in 

Sections 3.3.4 through 3.3.7. Only those COPCs that appear to be attributable to the landfill 

activities at Site 2 will be discussed here (see Section 3.3.4.1.2,3.3.4.2.2,3.3.5.2,3.3.6.:2 and 

3.3.7.2). In addition, the monitoring wells completed in the deeper Yorktown Aquifer were 

not found to be downgradient of the landfill, so the samples from these wells were not 
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CMAMINANT FATE AND TRANSPORT 

Table 41 
Chemical and Physical Fate and Transport Processes 

Process 

Dissolution/ 
Precipitation 

Description Property 
Dissolution is the +rtitioning of a 
chemical in the liquid phase. The Water Solubility 
solubility of a compound is based on 
salinity, temperature, dissolved low water solubilty: c 100 
organic carbon, oxidation state, r&L” 
polarity and other factors. Metals may 
precipitate from solution given the high water solubility: > 
right conditions. 1,000 mg/L 

Sorption 

Volatilization 

Photolysis 

Oxidation/ 
Reduction 
(Redox) 

Sorption includes adsorption 
(adhesion to a solid’s surface) and 
absorption (penetration into the solid). Log K,, 
Adsorption can retard the transport of 
an adsorbed species. Water solubility, 
polarity, octanol/water part-ion Log K, (log organic carbon 
coefficient (KJ, acid/base chemistry, coefficient)) 
and redox chemistry influence 
sorption. 
The transfer of contaminants from the 
liquid phase to the vapor phase. Henry’s Law Constant (K,) 
Volatilization is important for the 
removal of contaminants in the high volatility: K, > 5 x 10 -3 
unsaturated zone and is dependent on atm-m3/mol 
the physical properties of the chemical 
and the environment. low volatility: K, < 5 x 10 -5 

atm-r&/m01 
Photo-dissociation is the process 
where chemicals degrade as a result of Photolysis Rate Constants 
absorption of radiation in the visible or 
near-W region of the electromagnetic 
spectrum. 
Redox involves the transfer of 
electrons between two molecules or Redox Potential (Eh) 
elements, with the oxidizing 
component losing electrons and the 
reducing component gaining electrons. 
Common in near-surface 

Hydrolysis 

environments where oxygen and 
sunlight are present. 
Hydrolysis is the reaction of a 
compound with water resulting in a 
new chemical species. Hydrolysis 

Hydrolysis Rate Constants 
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CONTAMINANT FATE AND TRANSPORT 

Table 41 
Chemical and Physical Fate and Transport Processes 

reactions are strongly pH dependent. 
Hydrolysis reactions in groundwater 
are typically too slow to be significant. 

Biodegradation Biodegradation is the 
biotransformation of a compound into Biodegradation Rate 
simpler compound(s). This process is Constants 
directly mediated by microorganisms 
present in the environment. Metals do 
not undergo biodegradation. 

Advection The physical process by which 
contaminants are transported in Effective Porosity and 
solution at the average linear velocity Average Linear Velocity 
of groundwater in the direction of 
groundwater flow. 

Diffusion The movement of contaminants in Diffusion Coefficients 
response to concentration gradients. 

Dispersion The mechanical process of mixing that Dispersion Coefficients 
results from local variations in the 
average velocity of groundwater 

a T--11-- _I -1 II nor\\ nnuy era. \1707). 

1 included in the discussion. Numerous inorganic COPCs were found in the samples 

2 collected from Site 2; fate and transport of the priority pollutant metals and cyanide: will be 

3 discussed here. 

4 The organic COPCs in surface soil and/or subsurface soil samples at Site 2 that appear 

5 attributable to landfill activities at Site 2 include the VOC acetone, PAHs, other SVOCs 

6 including phthalates, carbazole and dibenzofuran, and the PCB aroclor-1260. Priorjity 

-7 pollutant metal COPCs in surface soil and/or subsurface soil at Site 2 include antimiony, 

8 arsenic, beryllium, cadmium, chromium, copper, lead, mercury, nickel, thallium and zinc. 

9 Cyanide was also detected but was not widespread. 

10 No organic compounds were detected in the shallow Water Table Aquifer at Site 2. The 

11 priority pollutant metals that were found in monitoring wells completed in the Water Table 

12 Aquifer, and which were also found in Site 2 soils, include arsenic, lead and thallium. The 

13 COPCs detected in the sediments that were also found in soils at Site 2 include acetone, 

14 PAHs and phthalates. The VOC carbon disulfide is also identified as a COPC for sediment. 

15 No organic compounds were detected in the one associated surface water sample. All of 
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cDNTAt.4NANT FATE AND TRANSPORT 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 The surface and subsurface soils around the perimeter of the landfill are sands and silty 

18 sands. The permeable and porous nature of this subsurface material indicates a potential 

19 for migration to the shallow Water Table Aquifer. At Site 2 this aquifer was found at a 

20 depth of 4 to 5 ft bgs. The groundwater flow direction in the Water Table Aquifer has not 

21 been determined, but is influenced by the tide (see Section 3.3.2.3). Groundwater pH in the 

22 monitoring wells completed in the Water Table Aquifer at the time of groundwater 

23 sampling ranged from 6.01 to 7.12, which are relatively neutral pH values. The sandy 

24 nature of the soils around the perimeter of the landfill indicates that the subsurface 

25 environment may be relatively aerobic: however, locally, the clayey material in the ponded 

26 area would inhibit the diffusion of oxygen into the subsurface environment. 

27 

28 

29 

30 

the priority pollutant metal COPCs that were detected in the soil samples were found in 

sediment samples except antimony. The one surface water sample that was collected 

contained fewer priority pollutant metal COPCs than were found in sediment samples and 

included arsenic, cadmium, chromium, copper, lead and zinc. 

4.3 Site 2 Characteristics that Affect Fate and Transport 
The physical characteristics at Site 2 that affect the persistence and migration of 

contamination at Site 2 include topography, surficial geology, soil and water properties, 

hydrology and groundwater flow. Site 2 has a large depression in the center of the landfill 

that contained approximately 3 ft of water at the time of sampling in June and July 1997. 

The depth of the water prohibited collecting soil samples in this area of the landfill. The 

two sediment samples collected in the ponded area exhibited mucky clays indicating that 

water may pond in the center of the landfill as a result of impermeable clayey material. The 

ponded area collects runoff from the surface of the landfill and therefore may be a sink for 

contaminants at Site 2. Overflow from the ponded area is directed into a culvert which runs 

south to St. J&ens Creek. This serves as a potential migration route for contaminants from 

Site 2 to St. Juliens Creek. 

The sediment samples, which were collected around the perimeter and within the ponded 

area are sandy loams to mucky clays having a high total organic carbon content (TOC) of 

up to 71,000 mg/kg indicating they are rich in organic material. High organic carbon 

content in soils means an abundance of adsorption sites for contaminant adsorption. The 
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,.l, . .._ 1 pH of the surface water sample collected at the outlet of the ponded area was 5.79 .which is 

2 only weakly acidic. 

3 4.4 Fate and Transport Properties of COPCs at Site 2 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 
.- .-. 

15 

16 

17 

18 

19 

20 

21 

4.4.1 vocs 
The VOC COPCs detected at Site 2 include acetone detected in low concentrations in 

surface and subsurface soils (up to 210 ug/kg), sediment (up to 450 ug/kg as measured in 

the sediment duplicate sample) and carbon disulfide detected in low concentration in 

sediment (up to 81 ug/kg as measured in the sediment duplicate sample). Acetone and 

carbon disulfide were not detected in the shallow groundwater or surface water. The refuse 

deposited in the landfill at Site 2 was not reported to include solvents, and their origin at 

Site 2 is unknown. 

The fate and transport properties of these solvents are shown on Table 42. Acetone and 

carbon disulfide have moderate to high Henry’s Law Constants indicating that they would 

have been subject to volatilization when deposited on the surface of the landfill. However, 

they also have high water solubilities which would result in subsurface transport to 

groundwater and surface runoff to sediment and surface water. The low concentrations of 

acetone and carbon disulfide that remain indicate that only residual levels of contamination 

remain at Site 2. The clays and high organic carbon content of the sediments may explain 

the persistence of these volatile organics in the sediment. The highest concentrations of 

acetone and carbon &sulfide were detected in SJSO2-SD03 which had the most clay and 

highest organic carbon content. 

22 The contaminant pathway for VOC releases at Site 2 is therefore direct discharge to soils, 

23 volatilization and runoff to sediments. The clays and high organic carbon content of the 

24 sediments at Site 2 may serve to retain these organics in the sediment. 

25 4.4.2 PAHs 
26 PAHs are contained in the types of material deposited at Site 2, which included blasting 

27 grit, and fuels used to burn refuse. PAHs once deposited may have undergone 

28 volatilization (the fluoranthenes primarily) and photolysis (all PAHs) (USEPA, 1983). Table 

29 4-2 also shows that PAHs have high values for adsorption coefficients (K, and K, )I and low 

30 water solubilities indicating that sorption will be a major mechanism controlling PAHs at 
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1 Site 2. The occurrence of PAHs in the surface soils, subsurface soils and sediments is 

2 consistent with sorption as the predominant mechanism controlling PAHs at Site 2. Further 

TABLE 42 
FATE AND TRANSPORT PROPERTIES OF SITE 2 ORGANIC COPCs 

COPC Spec. Water Henry’s Law Log LoIs Reference 
Density Solubility Constant Kow K, 

b&l) (atm-m”/mol) 
voc 
Acetone 0.7906 1x106 3.97x105 -0.24 -0.43E Knox et al. (1993) 
Carbon Disulfide 1.2660 2.10x103 1.33x1o-z 2.00 2.47% Knox et al. (1993) 

PAHs I 
Acenaphthene 1.0242 3.47 
Acenanhthvene 0.8988 3.93 

I I I 
1.70x10’ 
2.00x10‘4 

4.13 1.25 Knox et al. (1993) 
4.07 3.68E Knox et al. (1993) 

Anthracene 1 1.2600 1 4.50~10” 1 6.50x10-’ 4.43 4.27 Knox et al. (1993) 
lo4 5.90 6.14 Knox et al. (1993) Benzo(a) anthracene 1 1.2740 I 1.20x10 I 2.30x \ r 

Benzo (b) fluoranthene N/A 1.4ox1o-2 1.2ox1o-5 6.57 5.74 KITOX et al. (1993j 
Benzo (k) fluoranthene N/A 5.50x10” 1.4ox1o-3 6.85 6&E Knox et al. (1993) 
Benzo (a) uvrene \ I ._I I 1.3510 I 3.90x10” 2.40~10~ 6.00 6.OOE Knox et al. (1993) 
Chrysene 
Floranthene 

1.2740 
1.2520 

1.80~10-~ 
2.40x10-’ 

5.61 5.39E Knox et al. (1993) 
5.22 4.62 Knox et al. (1993) 

2-Methylnaphthalene 1 1.0058 1 2.46~~10“ 1 N/A 1 4.11 1 3.93 1 Knox et al. (1993) 
Nanhthalene I 1.1450 1 3.00~10“ t 4.60~10~ I 3.36 1 3.11 1 Knox et al. (1993) 
Phenanthrene 
Pyrene 

1.1790 
1.2710 

1.00 
1.35x10-l 

4.52 4.36 Knox et al. (1993) 
5.09 4.81 Knox et al. (1993) 

Other SVOCs 

Bis (2-ethylhexyl) 0.9873 3.00x10-’ 1.1ox1o-5 4.65 5.00 Knox et al. (1993) 
phthalate 
Diethyl phthalate 1.1175 8.96~10~ 8.46~10-~ 2.35 1.84 Knox et al. (1993) 
Di-n-butylphthalate 1.0460 1.30x10’ 6.30~10‘~ 4.57 3.14 Knox et al. (1993) 
Butylbenzyl phthalate 1.1200 2.76 1.3OxlO~ 4.78 2.18 Knox et al. (1993) 
Carbazole . N/A . N/A .N/A. N/A . 
Dibenzo furan 1 1.0886 1 100x10’ 1 N/A r4.w 1 4.00E 1 &OX et al. (1993) 

I I I I I I 

PCBs 
Chlordane 
Aroclor 1260 

1.6000 
1.5660 

I I 

5.6~10‘~ 4.80~10” 6.00 5.36 Knox et al. (1993) 
8.00~10-~ 7.1x1o-3 6.91 6.42E Knox et al. (1993) 

breakdown of PAHs via biodegradation is most feasible for the PAHs having less than four 

aromatic rings (e.g. acenaphthene, anthracene, fluorene, naphthalene and phenanthrene, 

but not the pyrenes or benzofluoranthenes) (USEPA, 1983). The contaminant pathway for 
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,, *_ .a% 1 PAH releases at Site 2 is therefore direct discharge to soils and runoff to sediments with no 

2 migration to groundwater or surface water. 

3 4.4.3 Other SVOCs 
4 The other SVOCs detected at Site 2 include very low concentrations of carbazole and 2 

5 dibenzofuran in surface soils. Phthalates were also found in low concentrations in surface 

6 soil (up to 280J q/kg) and sediment (250 q/kg). 

7 The high adsorption coefficients, low Henry’s Law Constants and low water solubilties 

8 listed in Table 42 for carbazole and dibenzofuran indicate that sorption is most likely the 

9 dominant mechanism controlling these contaminants at Site 2. Biodegradation of c,arbazole 

10 is possible but may not compete with sorption (Fetter, 1993). 

” ^.. 

11 Phthalates which are used as plasticizers in vinyl products were likely contained in refuse 

12 deposited in the landfill. The fate and transport properties of phthalates as shown on Table 

13 4-2 indicate that the predominant process controlling phthalates at Site 2 is sorption as 

14 evidenced by the high log KoW and log K, and low to moderate water solubilities. 

15 Biodegradation is also an important process for phthalates (USEPA, 1983). Volatilization is 

16 not important as evidenced by the low Henry’s Law Constants for phthalates. 

17 The contaminant pathway for the other SVOCs released at Site 2 is therefore direct 

18 discharge to soils and runoff to sediments, with no migration to groundwater or surface 

19 water. The clays and high org&ic carbon content of the sediments may serve to retain 

20 these organics in the sediments. 

21 

22 

23 

24 

25 

26 

27 

28 

4.4.4 PCBs 
PCBs detected at Site 2 include Aroclor-1260 at concentrations up to 1lOJ ug/kg in surface 

soils and 69J ug/kg in the sediment duplicate sample. No PCB wastes were reporteld for 

Site 2 so the origin of these PCBs are unknown. As shown on Table 4-2, the high specific 

density, very low solubility and very high adsorption coefficients (log K, and log Km) 

indicate that PCBs, when deposited on the ground, would strongly adsorb to soils and 

sediments. There would be no significant biodegradation of these PCBs but there is a 

strong potential for bioaccumulation (Knox et al., 1993). 

29 Once adsorbed to soil or sediment, the only mechanism for transport would be physical 

30 transport associated with runoff and erosion. 
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i 4.4.5 lnorganics 
2 Antimony, arsenic, beryllium, cadmium, chromium, copper, lead, mercury, nickel, thallium, 

3 zinc and cyanide were found in surface or subsurface soils at Site 2. Cyanide was found in 

4 one surface soil sample at a concentration of 0.85 mg/kg. Blasting grit which is known to 

5 be deposited at the landfill is one possibl’e source of these inorganics. 

6 The very low concentration of cyanide in the surface soils at Site 2 indicates that only. 

7 residual cyanide contamination remains at Site 2. Cyanide will biodegrade in soil under the 

8 aerobic conditions that are likely to exist in Site 2 soils. Cyanide is also soluble, but may be 

9 retained in the soils as a result of the high concentration of iron in the soils. 

10 All of the metals found in soils were found in sediments, and all of these metals except 

11 beryllium, mercury and thallium were found in surface water . Samples collected from 

12 shallow monitoring wells contained all the metals detected in soils except antimony. The 

13 concentrations of metals were highest in surface soil samples SJSOZ-SS03 and -SSO6, 

14 subsurface soil samples SJS02-SB03 and the sediment sample which is downgradient from 

15 these soil samples (SJSOZ-SD03). Metals concentrations were generally lower in subsurface 

16 soils compared to surface soils, with the exception of SJSOZ-SB03 which is a 0 to 3 ft 

17 composite sample. Both the surface water and groundwater showed measureable levels of 

18 lead (77.9 ug/L in SJSOZ-SW02 and 36.7 ug/L in MW-2s). 

19 The majority of the metals detected in the groundwater samples were associated with the 

20 particulate fraction and not the dissolved fraction as evidenced by their low concentrations 

21 in filtered samples. Only zinc had significant dissolved fractions. 

22 Table 43 summarizes the fate and transport properties of the inorganics found at Site 2. 

23 The wide range of soil conditions in the environment and the resulting high variability of 

24 physical parameters make it difficult to predict the mobility of metals. However, consistent 

25 with the pattern of metals observed at Site 2, adsorption and dissolution appear to be the 

26 mechanisms controlling the metals at Site 2. There would also be a strong potential for 

27 bioaccumulation of metals at Site 2. 

28 The sands at Site 2 will not strongly adsorb metals; however, the high amount of iron and 

29 manganese in Site 2 soils facilitates the adsorption of metals including arsenic and 

30 chromium. The clays and organic material associated with the sediments indicate that the 

31 sediments will strongly adsorb metals at Site 2. The high concentrations of metals in 
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Table 4-3 

Fate and Transport Properties of Site 2 Inorganic COPCs’ 

soluble slightly with iron and bioaccumulation 
soluble under aluminum and 
natural adsorbs to clays 
environmental 
conditions 

Arsenic +5, +3, -3 As,O, and As203 Under __ Hydrolyzed -- Strongly adsorbed Strong 
are soluble oxidizing to soluble to iron, bioaccumulation 

conditions, forms manganese, 
soluble arsenic aluminum and 
oxide forms; clays ‘- 
arsenic is 
insoluble 
under 
reducing 
conditions 

Beryllium +2 0.2 mg/L for __ -- Forms -- Adsorbs to Slight 
Be0 insoluble organic material bioaccumulation 

hydroxide and claysb 
Chromium -tZ, +3, +6 00, is very Important for -- Forms __ Adsorption ’ Strong 

soluble the formation insoluble predominant at bioaccumulation 
of Cl’ hydroxides at neutral to alkaline 

neutral or pH. Cf’mobile 
alkaline pH pH4to9 

Copper +l, +2, +3 Insoluble under Forms CuO -- Forms CuO -- Strong adsorption Bioaaccumulates 
normal env. and and by iron and 
conditions Cu,P-WO, WW,CO, manganese; 

erhanced by 
ligand complexing 
which may 
increase solubility 



j 
Table 4-3 

Fate and Transport Properties of Site 2 Inorganic COPCs’ 

Volatilization 

metallocyanides volatilization organics but 
photolyze of HCN solubility 

dominates. Iron 
facilitates 
adsorption 

Lead +2, +4 PbO only very Pb” readily -- _- -- Strong adsorption Bioaccumulates 
slightly soluble; reduces to Pb2’ by iron, * 
other forms manganese and 
insoluble aluminum 

Mercury +l, +2 most forms -- -- -- Strong Strong adsorption Bioaccumulates 
insoluble under volatility to clays, oxides 
natural and organic 
conditionsb material 

Nickel +2 low solubility -- -- _- -- Strong Some 
under natural coprecipitation bioaccumulation 
conditions with metal oxides 

Thallium i-1, +3 T1,S solubility is -- _- -- -_ Strong adsorption Strong 
200 mg/L to clays bioaccumulation 

zinc +2 ZnO solubility is -- -- Hydrolyzes -- Strongly adsorbed Strong 
1.6; to Zn(OH), by metals, clays bioaccumulation 
complexation and ZnO and organics 
with organic Which 

and inorganic precipitate 
ligands 
increases 
solubility 

a Source of most of information in table is USEPA (1983) except as otherwise footnoted, 
b Source is Fetter (1993). 
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._. . 
1 surface water may be explained by suspended solids or by oxidizing conditions leading to 

2 the dissolution of metals. The conductivity of the surface water sample was 26,400 

3 uhmos/cm indicating a high concentration of suspended solids in the sample. Under most 

4 environmental conditions, there is little soluble inorganic mercury, which explains the 

5 absence of mercury in groundwater or surface water (Fetter, 1993). 

6 Zinc has a higher mobility than some of the other metals, explaining its occurrence in the 

7 dissolved fraction in groundwater. In general, the relatively neutral pH of the shallow 

8 groundwater and weak acidity of the surface water at Site 2 do not indicate corrosive or 

9 alkaline conditions that would rapidly dissolve metals from the solid material comprising 

10 the aquifer or sediment. The conditions present at Site 2 more likely result in a very slow 

11 leaching of metals from the surface, subsurface soils and sediments into groundwa,ter and 

12 surface water. 

, . 

13 There is potential for the transport of the metals in groundwater and surface water at Site 2 

14 to the most proximal surface water which is St. Juliens Creek. St. Juliens Creek is 

15 approximately 100 ft south of the landfill. 

16 4.5 Summary of Site 2 Contaminant Fate and Transpod 
17 The majority of the COPCs detected in the soils, sediments, surface water and groundwater 

18 at Site 2 can be classified as persistent, non-volatile and non-degradable metals (antimony, 

19 arsenic, beryllium, cadmium, chromium, copper, lead, mercury, nickel, thallium anld zinc) 

20 and very slowly degradable organics that include PAWS, PCBs and other SVOCs. These 

21 .&em&& strongly sorb to soils and sediments and are relatively immobile. Concentrations 

22 in soils and sediments will persist into the future with only slow dissolution of metals to 

23 groundwater and surface water. 

24 The volatile, soluble, degradable VOCs such as acetone and carbon disulfide were found 

25 only in trace concentrations in the soils and sediments. No data indicates that these 

26 chemicals ever reached the groundwater. 

27 4.6 Site 5 Contaminants of Potential Concern 
,. 28 Surface and subsurface soil, groundwater and sediment samples were collected and. 

29 analyzed at Site 5. Complete lists of COPCs in these media are found in Sections 3.4.4 
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1 through 3.4.6. Only those COPCs that appear to be attributable to actvities at the burning 

2 grounds, caged pit and former drop tower at Site 5 will be discussed here (see Section 

3 3.4.4.1.2,3.4.4.2.2,3.4.5.2 and 3.4.6.2). In addition, the COPCs found in monitoring wells 

4 completed in the deeper Yorktown Aquifer are not likely related to the site because 

5 contaminants would not likely migrate through the upper Yorktown Formation clay (see 

6 Section 3.4.5.2). Numerous inorganic COPCs were found in the samples collected from Site 

7 5; fate and transport of the priority pollutant metals and cyanide will be discussed here. 

8 The organic COPCs in surface soil at Site 5 that appear attributable to the activities 

9 conducted at Site 5 include the VOCs acetone, 2-butanone and methylene chloride, PAHs, 

10 and other semivolatile organic compounds including 2,4dinitrotoluene and 2,6- 

11 dinitrotoluene, which are constituents of explosives, N-nitrosodiphenylamine, carbazole 

12 and phthalates and the pesticide 4,4’-DDT and its metabolites. Additional VQCs which 

13 were not determined to be COPCs in surface soils but which relate to burning activities 

14 include trace concentrations of 1,2dichlolorethene, tetrachloroethene, toluene and xylene. 

15 Subsurface soil samples contained trace amounts of methylene chloride and PAHs, and 

16 non-COPCs that relate to burning activities including tefrachloroethene and dioxins. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

The occurrence of the priority pollutant metal COPC, lead, at Site 5 best indicates the extent 

of burning ground activities at Site 5 because lead was detected in high concentrations at 

most of the sample locations showing explosives contamination. Antimony, beryllium, 

cadmium, chromium, mercury, nickel, silver, thalluim and zinc are also priority pollutant 

metal COPCs that were found in higher concentrations in the samples where lead was 

higher in concentration. Only arsenic did not appear to relate to the extent of lead 

contamination. Cyanide was also detected in low concentrations in two samples containing 

measureable lead levels. Subsurface soil samples collected in the burning grounds area 

contained the priority pollutant metal COPCs arsenic, beryllium, copper and nickel. Lead 

was measureable in subsurface soils but was not determined to be a COPC. 

27 No organic COPCs were identified for the shallow groundwater at Site5. Acetone and 

28 toluene, two volatile organics that were detected in surface soils at Site 5, were detected in 

29 low concentrations in the shallow groundwater but were not determined to be COPCs for 

30 groundwater. The priority pollutant metal COPCs that were detected in the shallow 

31 groundwater at Site 5 include antimony, arsenic, beryllium, lead and thallium. The COPCs 

32 detected in the sediment that were also detected in Site 5 soils include acetone, PAHs, 
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1 explosive constituents, phthalates, arsenic, beryllium, chromium, copper, lead, mercury, 

2 silver, thallium and cyanide. 

3 Section 4.1 describes the chemical and physical processes influencing contaminant fate and 

4 transport. 
2 

5 4.7 Site 5 Characteristics that Affect Fate and Transport 

10 

11 

12 

13 

14 

, -, 15 

16 

17 

18 

19 

20 

The physical characteristics at Site 5 that affect the persistence and migration of 

contamination at Site 5 include topography, surficial geology, soil and water properties, 

hydrology and groundwater flow. The surface of the burning grounds is relatively flat and 

covered with gravel. There is a marshy depression along the east side of the burning 

grounds. The entire Site 5 area slopes gently to the south towards Blows Creek. A drainage 

channel runs north to south through the marsh just to the east of the burning grounds and 

terminates in a marshy area north of Blows Creek. The surface soils of the burning grounds 

are gravelly material and the shallow subsurface soils (less than 5 ft bgs) are fine sands 

covered by clayey silts or silts and surface gravel. The surface soils of the caged pit and 

former drop tower are fine sands and sandy silts and the shallow subsurface soils (less than 

5 ft bgs) are fine sands sometimes containing significant quantities of shells, silt or clay. The 

flat topography of the burning ground surface and the porous permeable nature of the 

sands, silts and gravel laden surface material encourages downward migration of 

contaminants. Locally, there will be some retardation of contaminants in subsurface areas 

exhibiting more clayey material, because of lower permeability. 

21 The Water Table Aquifer at Site 5 is shallow andwas found at a depth of 4 to 5 ft bgs. 

22 Infiltration of contaminants to the shallow water table is rapid. The groundwater flow in 

23 the Water Table Aquifer is most likely to the south; however, the flow direction may 

24 fluctuate as a result of the tidal influence. Groundwater pH in the monitoring wells 

25 completed in the shallow groundwater at the time of groundwater sampling ranged from 

26 5.93 to 7.12, which are weakly acidic to neutral pH values. The sandy nature of the surface 

27 soils, subsurface soils and aquifer implies a relatively aerobic subsurface environment. 

, ^. 

28 The sediment samples, which were collected along the drainage channel at Site 5, were 

29 variable including silts at SDOl, clayey silts at SD02 and sands at SD03. Total organic 

30 carbon content (TOC) was high in these sediments (up to 77,400 mg/kg) indicating they are 
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1 rich in organic material. High organic carbon content in soils means an abundance of 

2 adsorption sites for contaminant adsorption. 

3 4.8 Fate and Transport Properties of COPCs at Site 5 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

48.1 vocs 
The VOC COPCs detected at Site 5 include acetone in low concentrations in the surface 

soils, subsurface soils and sediment (up to 28,170 ug/kg and 52 ug/kg, respectively), Z- 

butanone in low concentrations in the surface soils (210 ug/kg), and methylene chloride in 

low concentrations in surface soils and subsurface soils (120 ug/kg and 14J ug/kg, 

respectively). All these samples were collected in the burning grounds area. 

Tetrachloroethene, toluene and xylene were also detected in low concentrations in surface 

or subsurface soil samples collected from the burning grounds (up to 2J ug/kg, SJ ug/kg, 3J 

ug/kg, respectively). These volatile organics may be associated with fuels and solvents 

burned at the burning grounds. Only subsurface soil samples were collected at the caged pit 

or the former drop tower, and no volatile organic COPCs were identified for these areas. 

15 The fate and transport properties of the volatile organics detected at Site 5 are shown on 

16 Table 44. All of these organics have moderate to high Henry’s Law Constants indicating 

17 that they would have been subject to volatilization when deposited on the surface of the 

18 burning grounds. However, they also have moderate to high solubilities and high specific 

19 densities (1,2-DCE and PCE particularly) which would result in subsurface transport to 

20 groundwater and surface runoff to sediment and surface water. The occurrence of VOCs in 

21 sediment indicates that V0C.s have migrated to sediment. The shallow groundwater data 

22 indicates that only toluene may have migrated to groundwater at Site 5. Toluene was 

23 detected in MW-1S at 0.2J ug/L. 
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TABLE 4-4 
FATE AND TRANSPORT PROPERTIES OF SITE 5 ORGANIC COPCs 

1,2-Dichloroethene 
(1,2-DCE) 

PAHs 

to 
0.864 
1.2565 

1.98 xld 

6.30 x ld 

to 
7.10 x lo3 
7.20x lo” 

to 
3.20 
2.09 

to 
3.20 
1.77 

Knox et al (1993) 

Knox et al (1993) 

.-. 
N/A = not available 
E = estimated 
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4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 The contaminant pathway for PAH releases at Site 5 is therefore direct discharge to soils 

18 and sediments with no migration to groundwater. 

19 

20 

21 

22 

23 

24 

25 

26 

27 The moderate to high adsorption coefficients (log K, and log K,), low Henry’s Law 

28 Constants and low to moderate water solubilties listed in Table 4-4 for the dinitrotoluenes, 

29 N-nitrosodiphenylamine, carbazole and phthalates indicate that sorption is most likely the 

30 dominant mechanism controlling these contaminants at Site 5. Biodegradation is also an 

The clays contained in the soils and sediments at Site 5 and the high organic carbon content 

of the sediments may serve to retain these volatile organics in the soils and sediment. The 

occurrence of very low concentrations of toluene in the groundwater may suggest that 

migration to the shallow groundwater aquifer has occurred. 

4.8.2 PAHs 
PAHs are contained in the types of material deposited at Site 5, which was reported to 

include fuels for burning. PAHs once deposited may have undergone volatilization (the 

fluoranthenes primarily) and photolysis (all PAHs) (USEPA, 1983). Table 4-4 also shows 

that PAHs have high values for adsorption coefficients (K, and K, ) and low water 

solubilities indicating that sorption will be a major mechanism controlling PAHs at Site 4. 

The occurrence of PAHs in the surface soils, subsurface soils and sediments is consistent 

with sorption as the predominant mechanism controlling PAHs at Site 4. Further 

breakdown of PAHs via biodegradation is most feasible for the PAHs having less than four 

aromatic rings (e.g. acenaphthylene, anthracene, fluorene and phenanthrene, but not the 

pyrenes or benzofluoranthenes) (USEPA, 1983). None of the PAHs were found in shallow 

groundwater at Site 5, which is consistent with the low solubilities of PAHs. 

4.8.3 Other SVOCs 
The other SVOC COPCs detected at Site 5 include up to 3,200 ug/kg and 39J ug/kg of the 

explosive constituents 2,4-dinitrotoluene and 2,6-dinitrotoluene, respectively, 530J ug/kg of 

the gasoline lubricant N-nitrosodiphenylamine, up to 61J of carbazole, and 4,700 ug/kg of 

the phthalate di-n-butylphthalate in surface soils. Subsurface soils showed none of these 

constituents. The highest concentrations of these SVOCs were found in sampling locations 

north of the estimated boundries of the burning grounds area shown on the map (SJSOS- 

SSOl) and south of the burning grounds (SJSOS-SS03). 
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1 important process for phthalates (USEPA, 1983). Biodegradation of the dinitrotoluene is not 

2 anticipated under natural conditions (Howard, 1989). 

3 There is potential for the more soluble SVOCs, including the dinitrotoluenes and 

4 diethylphthalate to migrate to groundwater and surface water. However, the groundwater 

5 data do not show the presence of these cbmpounds. The clays and organic matter present 

6 in these samples may serve to retain these SVOCs in the soils and sediment. The 

7 contaminant pathway for the releases of other SVOCs at Site 5 is therefore direct discharge 

8 to soils, runoff to sediments with no migration to groundwater. 

9 4.8.4 Dioxins 
10 Dioxins were not found to be COPCs in any of the media at Site 5. Dioxins are imp’ortant 

11 because they are likely residues of the burning operations performed at Site 5, and because 

12 of their persistence in the environment, can indicate the locations where burning had been 

_- --. 

13 performed. Total TEQ for dioxins in subsurface soils ranged from 1.16 ug/kg in SJSOS-SBO6 

14 to 6.59 ug/kg in SJSO5-SB03, which include the soil borings in the center of the burning 

15 ground. Dioxins have very high adsorption coefficients, very low solubility and very low 

16 Henry’s Law Constants, indicating that sorption will be the major mechanism controlling 

17 these contaminants at Site 5. The very high specific gravity of dioxins also indicates that 

18 they penetrate the soil surface when disposed on the ground. 

19 The contaminant pathway for the releases of dioxins at Site 5 is therefore production as a 

20 result of burning and persistence in soils. The only mechanism for transport of dioxins at 

21 Site 5 would be physical transport associated with runoff and erosion. 

22 4.8.5 Pesticides 
23 

24 

25 

26 

27 

28 

29 ,_ _1-,. 
30 

Pesticides were reported to have been disposed of at Site 5. The higher concentrations of 

4,4’-DDT and its metabolites 4,4’-DDD and 4,4’-DDE (at concentrations of 1,200 ug/kg, 310J 

ug/kg, and 2,200 ug/kg respectively) in surface soil sample SJSOS-SSO9 indicate that 

pesticides may have been disposed of in this area. These pesticides have very high 

adsorption coefficients, very low solubility and low Henry’s Law Constants, indicating that 

sorption will be the major mechanism controlling these contaminants at Site 5, The ‘very 

high specific gravity of pesticides also indicates that they penetrate the soil surface when 

disposed on the ground. 
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4 4.8.6 lnorganics ,’ 
5 Lead is a component of the wastes burned at the burning grounds which included black 

6 powder, smokeless powder, tetryl, other explosives and paint waste. Lead concentration 

7 was the highest in the surface soil samples SJSOS-SSOl(7,21OJ mg/kg), SS03 (822 mg/kg), - 

8 SSO5 (818 mg/kg) and SS07 (899 mg/kg). The highest concentrations of lead in the 

9 subsurface soils were found at some of these same locations, including SJSOS-SBOl(88.2 

10 mg/kg) and SJSOS-SB07 (269 mg/kg). The other inorganic COPCs at Site 5,which included 

11 cyanide, were also detected in higher concentrations in surface and subsurface soils at the 

12 sample locations where lead was higher in concentration. 

13 Priority pollutant metal COPCs were higher in sediment samples SJSOS-SD01 and -SD02 

14 compared to the most downgradient sediment sample, and therefore is some indication that 

15 metals are coming from the burning grounds. Lead ranged from 115 mg/kg to 377 mg/kg. 

16 The priority metal COPCs detected in the groundwater samples collected from the Water 

17 Table Aquifer at Site 5 include antimony, arsenic, beryllium, lead and thallium. In contrast 

18 to Site 2, many of these metals had significant dissolved concentrations, e.g. Round 2 

19 groundwater unfiltered samples from MW3S contained 26.1 ug/L of lead and filtered 

20 groundwater samples contained 29.2 ug/L. 

21 Table 4-5 summarizes the fate and transport properties of the metals found at Site 5. The 

22 wide range of soil and sediment conditions in the environment and the resulting ‘high 

23 variability of physical parameters make it difficult to predict the mobility of metals. 

24 However, consistent with the pattern of metals observed at Site 5, adsorption and 

25 dissolution appear to be the mechanisms controlling the metals at Site 5. There would also 

26 be a strong potential for bioaccumulation of metals at Site 5. 

27 The high concentration of metals in the surface soil samples within and north of the 

28 burning grounds and in the sediments indicate that the silts, clays and organic material 

29 found in the soils and sediments at Site 5 are retaining metals. However, the high 

30 concentrations of metals in the shallow groundwater samples indicate that metals are 

31 migrating to the groundwater. The pH and redox state of the groundwater are providing 

4,4DDT and its metabolites are also very resistant to biodegradation (USEPA, 1983). When 

adsorbed to soil, the most probable mechanism for transport of pesticides at Site 5 would be 

physical transport associated with runoff and erosion. 
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Table 4-5 

.Fate and Transport Properties of Site 5 Inorganic COPCs’ 

Volatilization 

soluble arsenic alurninum and 
oxide forms; 

, 
clays 

arsenic is 
insoluble 
under 
reducing 
conditions 

Beryllium +2 0.2 mg/L for me *- Forms ’ -- Adsorbs to Slight 
Be0 insoluble organic material bioaccumulation 

hydroxide and claysb 
Cadmium +2 Cds and Cd under -- Forms -- Strong adsorption Strong 

(OH), Slightly reducing hydroxides bioaccumulation 
Soluble conditions 

forms Cds 
Chromium +2, t3, +6 CrO, is very Important for -e Forms -- Adsorption Strong 

soluble the formation insoluble predominant at bioaccumulation 

I I 

of Cr” hydroxides neutral to 
at neutral or alkalinepfl. Cr”’ 

, alkaline pH I..YYAIL mnh;lo -H 4 to 9 



Table 4-5 

Fate and Transport Properties of Site 5 Inorganic COPCs’ 

Volatilization 

normal env. and and by iron and 
conditions WOW,CO, Cy@WCO manganese; 

3 enhanced by 
ligand complexing 
which may 
increase solubility 

Cyanide -1 High solubility -- Some -- Rapid Adsorbed by -- 
metallocyanides volatilization of organics but I 
photolyze HCN solubility * 

dominates. Iron 
facilitates 
adsorption 

Lead +2, +4 PbO only very Pb” readily __ _- -- Strong adsorption Bioaccumula tes 
slightly soluble; reduces to Pb*+ by iron, 
other forms manganese and 
insoluble aluminum 

Mercury +l, +2 most forms -- -- -- Strong Strong adsorption Bioaccumulates 
insoluble under volatility to clays, oxides 
natural and organic 
conditionsb material 

Nickel +2 low solubility -- -- -- -.. Strong Some 
under natural coprecipitation bioaccumulation 
conditions with metal oxides 

Silver +l low solubility forms *- -- -- strongly adsorbed Bioaccumulates 
under natural insoluble by clays, 
env. conditions precipitates manganese iron 

and organics 



Table 4-5 

Fate and Transport Properties of Site 5 Inorganic COPCs’ 

Volatilization 

ioaccumulation 

a Source of most of information in table is USEPA (1983) except as otherwise footnoted. 
b Source is Fetter (1993). 
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1 the conditions for the dissolution of metals in groundwater, as the dissolved fraction of 

2 many of the metals in Site 5 groundwater is significant. 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 The volatile, soluble, degradable VOCs such as acetone, 2-butanone and toluene were found 

15 only in trace concentrations in the surface, subsurface soils and sediments. Only toluene 

16 was found in very low concentrations in groundwater indicating limited migration of VOCs 

17 to groundwater. 

There is potential for the transport of the dissoIved metals in groundwater at Site 5 to 

migrate to the most proximal surface water which is Blows Creek. 
,’ 

4.9 Summary of Site 5 Contaminant Fate and Transport 
The majority of the COPCs detected in the soils, sediments, surface water and groundwater 

at Site 5 can be classified as persistent, non-volatile and non-degradable metals (antimony, 

arsenic, beryllium, chromium, copper, lead, mercury, nickel, silver, thallium and zinc) and 

very slowly degradable organics that include PAT-Is, explosives, dioxins, pesticides and 

other SVOCs. These chemicals strongly sorb to soils and sediments and are relatively 

immobile. Concentrations in soils and sediment will persist into the future with moderate 

dissolution of metals to groundwater. Transport of metals in groundwater, whether in the 

dissolved form or adsorbed to particulates, to Blows Creek is possible. 
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,,‘S.‘\, 1 5 Human Health Risk Assessment 

2 The primary objective of this risk assessment is to assess the health risks to current and 

3 potential future human receptors from contamination present at and migrating from 

4 Landfill B (Site 2) and the Burning Grounds (Site 5) at the St. Juliens Creek under existing 

5 conditions. The risk assessment is comprised of the following components: 

6 a Identification of ChemicaIs of Potential Concern (COPCsl-identify and characterize the 

7 distribution of COPCs found onsite. 

8 l Exposure Assessment-identify potential pathways of human exposure, and estimate the 

9 magnitude, frequency, and duration of these exposures. 

10 l Toxicity Assessment-assess the potential adverse effects of the COPCs. 

11 l Human Health Risk Characterization-characterize the potential health risks associated 

12 with exposure to site related contamination. 

13 l Human Health Assessment Uncertainty Analysis-identify sources of uncertainty in the 

14 risk assessment. 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 
_- 27 

28 

All of the above components were evaluated following Comprehensive Environmental 

Response, Compensation, and Liability Act (CERCLA) regulations and using EPA risk 

assessment guidance as cited in the technical approach memorandum (undated) provided 

in Appendix H. In addition to the guidance cited in the technical memorandum, this risk 

assessment was completed following the Consensus Agreement #6A (Parts 1 through 6) 

prepared and agreed to by the Navy, EPA and the Virginia Department of Environmental 

Quality. The Consensus Agreements are provided in Appendix I. The technical approach 

memorandum outlines the assumptions to be used for this risk assessment. The technical 

memorandum was the subject of a conference call on November 20,1997 where 

representatives of the Navy, EPA, VADEQ, and their contractors reviewed the technical 

approach, clarified issues, and agreed to a final approach for the risk assessment. The 

decisions made during this conference call are documented in a meeting summary provided 

as Appendix I. Thus, this risk assessment was performed according to published guidance 

and the technical approach memorandum as amended. This risk assessment was also 
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1 performed using EPA’s Standard Risk Tables as prescribed in EPA’s Risk Assessment 

2 Guidance for Superfund (RAGS), Part D. 

3 

4 

5 

6 

7 

8 

9 

10 

11 Section 5.1.1 discusses the selection of data used for the quantitative risk assessment. The 

12 data were selected from the set of validated data determined usable for risk assessment. 

13 Section 5.1.2 discusses the methodology used to further reduce the risk assessment data set 

14 to the constituents and media that are of primary concern to human health. Section 5.1.3 

15 identifies the COPCs that were quantitatively assessed in the risk assessment. 

16 5.1.1 Data Evaluation and Selection 
17 The analytical data were evaluated to determine its usability for risk assessment and to 

18 determine exposure point concentrations. 

19 The available data set includes data collected during this investigation as well as data 

20 collected as part of the Relative Risk Ranking System Data Collection Report, St. Juliens 

21 Creek Annex to the Norfolk Naval Base, Chesapeake, Virginia dated April 23,1996 (Relative 

22 Risk data). Data collected during the RI is evaluated quantitatively. Relative risk data is 

23 evaluated in a qualitative manner. 

24 The environmental sampling and analysis conducted for the RI at Sites 2 and 5 was 

25 designed to cover the range of potential site contaminants associated with historical site 

26 activities. Site 2 is an inactive landfill where burning and incineration of refuse was 

27 conducted. Refuse disposed at Site 2 included garbage, acids, waste ordnance, and blast 

28 grit from ship repair operations. Site 5 are the former burning grounds. Wastes disposed at 

29 the burning grounds included ordnance materials such as black powder, smokeless 

30 powder, explosive D; Composition A-3, tetryl, TNT, and fuses. Non-ordnance materials 

5.1 Identification of COPCs 
The identification of COPCs includes data collection, data evaluation, and data screening 

steps. The data collection and evaluation steps involve gathering and reviewing the 

available site data and identifying a set of data that is of acceptable quality for the risk 

assessment. The data set is then further screened against concentrations that are protective 

of human health to reduce the data set to those chemicals and media of potential concern. 

The data used for the quantitative risk analysis were all validated prior to use in the risk 

assessment. 
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4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 The methodology to determine exposure point concentration is discussed below: 

15 l When a primary and duplicate sample were collected, the maximum concentration of the 

16 primary or duplicate was used as the sample concentration. In this risk assessment, the 

17 duplicate and primary samples were not counted as separate samples and the maximum 

18 concentration between the duplicate and primary was used in this evaluation. 

19 l One-half the sample quantitation limit (SQL) or sample detection limit (DL) was used for 

20 cases where no detectable contaminant quantities were found in a specific sample, but the 

21 contaminant was detected in the medium for that group of samples. 

22 

23 

24 l Data qualified with an R (rejected) were not used in the risk assessment. 

25 

26 

27 Upgradient samples are not considered in derivation of the exposure point concentration. 

included carbon tetrachloride, trichloroethylene, paint sludges, pesticides, and various 

types of refuse. In 1997, the surface area was burned with straw, diced, and burned again, 

in an effort to decontaminate the soil. 

AU samples collected from groundwater, surface and subsurface soil, surface water, and 
I 

sediment at Sites 2 and 5 were analyzed’for target compound list (TCL) organic constituents 

(including volatile organic compounds [VOCs], semivolatile organic compounds [SVOCs], 

pesticides, and polychlorinated biphenyls [PCBs]); target analyte list (TAL) inorganic 

constituents (including metals and cyanide); and total phosphorous. Selected samples from 

each medium were also analyzed for nitramines. All of the data used in the risk assessment 

were validated following Region III Modifications to the EPA Nationa Functional Guidelines. 

The data were reviewed to determine their use for risk assessment. The results of this 

review for each media sampled are compiled in the Data Usability Worksheets in 

Appendices J and K. 

l Data qualified with a J (estimated value), K (biased high), or L (biased low) during data 

validation were treated as unqualified detected concentrations. 

l Data qualified with a B (blank contaminated) were treated as non-detects and the blank- 

related concentrations are the sample quantitation limits. 
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10 

11 

12 

13 

14 

15 Groundwater sampling locations are shown on Figures 2-7 and 2-8. Discussions of the 

16 nature and extent of COPCs in groundwater can be found in Section 3.3.5.1 for Site 2 and 

17 Section 3.4.5.1 for Site 5. Appendix F presents the analytical results for the groundwater 

18 data that were used in this risk assessment. 

19 5.1 .I .2 Surface Soil 

20 Surface soil samples were collected from ten locations at Site 2 and nine locations at Site 5. 

21 Surface soil sampling locations are shown on Figure 2-3 for Site 2 and Figure 2-4 for Site 5. 

22 Samples SJSO2-SSOl and SJSOS-01, which were collected from upgradient locations, were not 

23 considered as part of this risk assessment. Discussions of the nature and extent of COPCs in 

24 surface soil can be found in Section 3.3.4.1.1 for Site 2 and Section 3.4.4.1.1 for Site 5. 

25 Appendix F presents the analytical results for the surface soil data used in the risk 

26 assessment. 

27 

28 

29 

30 

31 

5.1 A.1 Groundwater 

Groundwater from the shallow and deep aquifers was evaluated in the risk assessments for 

Sites 2 and 5. Groundwater samples collected from onsite or hydraulically downgradient 

monitoring wells SJS02-GW02S, SJS02-GW02D, and SJS02-GW03S were evaluated in the Site 

2 risk assessment. Groundwater sarnple$ collected from onsite or hydraulically 

downgradient monitoring wells SJSO2-MWOIZS, SJS02-MW02D, and SJSOZ-MWO3S were 

evaluated in the Site 5 risk assessment. At each site, the shallow and deep aquifer was 

evaluated independently in the risk assessment. Upgradient wells at Sites 2 and 5 were not 

evaluated as part of this risk assessment. 

In accordance with EPA Region III Draft Guidance on the Selection of Analyf ical Metal Resulfs 

from Monitoring Well Samples for Use in the Quanfifative Assessment of Risk (EPA, August 1992, 

unfiltered groundwater samples were used to determine inorganic constituent exposure 

concentrations. The review of the groundwater data determined that the results from the 

filtered samples were similar to the results of the unfiltered groundwater samples. 

5.1.1.3 Subsurface Soil 

A total of five subsurface soil samples were collected from Site 2 while fifteen subsurface 

soil samples were collected from Site 5. Samples collected from upgradient locations were 

not considered as part of this risk assessment. Subsurface soil sampling locations are shown 

on Figures 2-5 and 2-6, respectively. Discussions of the nature and extent of COPCs 
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1 detected in subsurface soils are presented in Section 3.3.4.2.1 for Site 2 and Section 3.4.3.2.1 

2 for Site 5. Appendix F presents the analytical results for the subsurface soil data used in the 

3 risk assessment. 

4 5.1.1.4 Surface Water 

5 Due to dry conditions, only one surface,kater sample was collected during this 

6 investigation. The location of this sample, which was collected from Site 2, is depicted on 

7 Figure 2-9. Analytical results for this sample are presented in Appendix F. The nature and 

8 extent of COPCs in Site 2 surface water are discussed in Section 3.3.7.1. 

,,’ -. 

9 5.1.1.5 Sediment 

10 A total of seven sediment samples were collected from areas on and adjacent to Sites 2 and 

11 5. Three of these samples were collected from the Site 2 area and four were collected from 

12 Site 5 and surrounding areas. Samples collected from the upstream location at each site 

13 were not considered in this risk assessment. Sediment sampling locations are shown on 

14 Figure 2-9 for Site 2 and Figure 2-10 for Site 5. Discussions of the nature and extent of 

15 COPCs are presented in Section 3.3.6.1 for Site 2 and 3.4.6.1 for Site 5. Appendix F presents 

16 the analytical results for the sediment data used in the risk assessment. 

17 5.1 .1.6 Relative Risk Data 

18 Section 1.3.4 describes the Relative Risk study. Analytical results from the RI data a.nd the 

19 Relative Risk Data were compared for Sites 2 and 5 for groundwater and surface soil. Note 

20 that the groundwater data collected for the RI is from monitoring wells and the 

21 groundwater data collected for the Relative Risk study was collected using a GeoprcbeR. 

22 

23 

24 

25 

26 

27 

28 

29 

For Site 2 groundwater, the concentrations of inorganic constituents in the RI study were in 

general of greater magnitude than the concentrations reported in the Relative Risk data. 

Several metals were detected in the RI study which were not detected in the Relative Risk 

study. However, TNT was reported in the Relative Risk Study and was not reported in the 

RI data. For Site 2 surface soil, most of the organic and inorganic constituents reported in 

the Relative Risk Study were detected in the RI study at concentrations in the same order of 

magnitude. Exceptions are Bis(2-ethylphlalate), which was reported at 560 ug/kg in the 

Relative Risk Study and at 54 in the RI report and pyrene which was reported at a much 

greater concentration in the RI report than the Relative Risk Study (7200 ug/kg vs. 4:3 

CT028.. DRAFT 5-5 



HUMAN HEALTH RISK ASSESSMENT 

1 

2 

10 

11 

12 

13 

14 

15 

16 At the present time, no study of background conditions has been conducted at the St. 

17 Juliens Creek Annex. Although samples were collected from locations considered to be 

18 upgradient for all media except surface water, these samples are not considered to be a true 

19 representation of background conditions. As a result a comparison of analytical data 

20 collected during this investigation to background conditions was not possible. 

21 

22 

23 

24 

25 

26 

27 At the present time, no study of background conditions has been conducted at the St. 

28 J&ens Creek Annex. Although samples were collected from locations considered to be 

29 upgradient for all media except surface water, these samples are not considered to be a true 

ug/kg, respectively. One chlorinated organic was detected in the Relative Risk Study 

which was not reported in the RI data. 

For Site 5 groundwater, several inorganic chemicals and di-n-butyl phthalate were detected 

in the Relative Risk Study which were not reported in the RI data. For the constituents 

detected in both studies, the concentrations are similar. For Site 5 soil, similar organic and 

inorganic constituents were detected in both studies, with the exception of endrin, which 

was detected in the Relative Risk Study but not reported in the RI data. In general, 

concentrations reported at similar concentrations in both studies, with the exception of 

some pesticides and PAHs. 

51.2 Data Screening 
This section presents the comparison of the analytical data collected during the remedial 

investigation (RI) with risk-based concentrations (RBCs) or screening levels. Constituents 

with maximum detected concentrations that exceed the RBCs or screening levels are 

considered COPCs. The COPCs identified during this screening are evaluated in the risk 

assessment. 

5.1.2.1 Screening Levels 

This section presents the comparison of the analytical data collected during the remedial 

investigation (RI) with risk-based concentrations (RBCs) or screening levels. Constituents 

with maximum detected concentrations that exceed the RBCs or screening levels are 

considered COPCs. The COPCs identified during this screening are evaluated in the risk 

assessment. 
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,/’ ‘\- 
1 representation of background conditions. As a result a comparison of analytical data 

2 collected during this investigation to background conditions was not possible. 

3 

4 

5 

10 

11 

12 

13 

14 

15 

. . 16 

17 

18 

19 

5.1.2.2 Primary Selection Criteria 

The St. Juliens Creek Annex of the Norfolk Naval Base is located in the Commonwealth of 

Virginia, therefore, all environmental investigation activities were conducted in accordance 

with guidance established by EPA Region III (Region III) and the VADEQ. The primary 

selection criteria are discussed in Region III guidance Selecting Exposure Routes and 

Contaminants of Concern, by Risk-Based Screening dated January 1993. This guidance 

document, which also serves as the accepted guidance recommended by VADEQ 

established the primary COPC selection criteria as a direct comparison of maximum site- 

measured concentrations with Region III-derived risk-based contaminants of concern 

(COCs). Region III COC screening levels have been established for soil and tap water. The 

Region III document references a Region III Risk-Based Concentration (RBC) Table that is 

periodically updated as new toxicological information becomes available. The most recent 

version of the Region III Risk-Based Concentration Table (October 22,1997) was used for 

this selection process. In this discussion the Region III RBC values are referred to as COC 

screening values. The Region III COC screening values have been established to be 

protective of both direct and indirect contact exposure to a contaminated environmental 

medium. The COC screening values were applied as follows: 

20 l Region III COC screening values established for tap water were applied to the selection of 

21 groundwater COPCs, regardless of groundwater depth or classification. 

22 l Region III soil COC screening values established for industrial and/or residential Iland use 

23 were compared to surface and subsurface soil data. 

24 Soil screening levels (SSLs) are risk-based values that are derived using the same exposure 

25 assumptions as COC screening values, plus additional assumptions necessary for inter- 

26 media extrapolation. Although SSLs may be more applicable to the feasibility study (FS) 

27 process, as well as fate and transport assessments, they may be applied to the risk assess- 

28 ment process when indirect exposures to soil via groundwater and soil via air exposure 

29 pathways are considered. The SSL values presented in the Region III Risk-Based 

30 Concentration Table dated March 17,1997 were used in this risk assessment. The SSLs were 
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1 

2 

9 The identification of COPCs in surface water and sediment was based on the following 

10 criteria or standards: 

11 o Federal Ambient Water Quality Criteria (AWQCs) and Virginia Water Quality Standards 

12 were compared to surface water maximum values. 

13 l COC screening values for sediment were calculated for the recreational receptor using the 

14 approach discussed in the Region III RBC table and used to screen the constituents 

15 detected in Site 2 and 5 sediments. Recreational adult and adolescent health risk-based 

16 sediment screening criteria were derived using the equations and exposure assumptions 

17 developed through the above mentioned consensus process. The consensus agreement 

18 designated No. 6.A.4 is shown in Appendix I. The development of site-specific sediment 

19 RBC values is presented in Appendix L. The screening criteria were compared directly to 

20 site-measured maximum sediment concentrations. 

21 * Lead was evaluated for inclusion as a COC in surface soil, sediment, and groundwater 

22 using the screening values provided in Consensus Agreement #6.A.6 which is included in 

23 Appendix I of this document. 

24 

25 

26 

27 

28 

compared to site-measured subsurface soil concentrations for the qualitative evaluation in 

the following manner (regardless of residential or industrial land use): 

l SSLs protective of transfers from soil to groundwater were compared to site-measured 

surface and subsurface soil concentrations. The soil to groundwater exposure pathway 
. ’ 

was evaluated qualitatively for Sites 2 and 5. 

* SSLs protective of transfers from soil to air were compared to site measured surface and 

subsurface soil concentrations. The soil to air exposure pathway was evaluated 

qualitatively for Sites 2 and 5. 

5.1.2.3 Secondary Selection Criteria 

Secondary selection criteria also were used to identify COPCs. These criteria are outlined in 

EPA’s Risk Assessment Guidance for Superfund (RAGS), Volume 1, Human Health Evaluation 

Manual (Part A), Interim Final, dated December 1989. The secondary selection criteria were 

applied as follows: 
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1 e During data validation, the sample concentrations were compared to blank 
,-CL 

2 concentrations. In accordance with EPA’s National Functional Guidelines, constituent 

3 concentrations that are considered to be from blank contamination and not from site- 

4 related activities were flagged with a “B” qualifier. It was assumed that the blank-related 

5 concentration of a constituent qualifie’d with a “B” is the sample quantitation limit. 

6 e Chemicals detected in groundwater samples that did not have primary risk-based criteria 

7 were compared to the most recent Federal Safe Drinking Water Act (SDWA) MCLs. 

8 MCLs are not completely risk based because they take into account technical and 

9 economic feasibility and are more appropriately used in the FS for determining cleanup 

10 levels; however, they are included in the screening process as discussed in .Consertsus 

11 Agreement No. 6.A.l (Appendix I). 

12 l In accordance with Consensus Agreement No. 6.A.5 (Appendix I), those inorganic 

13 constituents considered to be essential human nutrients were automatically screen.ed from 

14 further consideration as COPCs for evaluation in the human health risk assessment. 

-_ 15 5.1.2.4 Re-Inclusion Criteria 

16 Chemicals initially screened from consideration as COPCs, based on application of the 

17 primary and secondary criteria discussed above, were considered for re-inclusion as COPCs 

18 for quantitative evaluation in the human health risk assessment based on the re-inclusion 

19 criteria presented in Appendix I, Consensus Agreement No. 6.A.l and summarized below. 

20 l A chemical that was detected at concentrations below the corresponding primary COC 

21 screening level may be re-included as a COPC if that chemical is considered a Class A 

22 carcinogen (human carcinogen). 

23 l A site-related toxic chemical that persists in the environment and exhibits the tendency to 

24 bioaccumulate will be further considered for re-inclusion as a COPC. 

,.’ -. 

25 5.1.2.5 Use of Region Ill Risk-Based COC Screening Values 

26 The initial 1993 Region III technical guidance document, entitled Selecting Exposure Routes 

27 and Contaminants of Concern by Risk-Based Screening and a subsequent document dated 

28 March 1994, included a table of COC screening concentrations. However, since the 1994 

29 document, there have been numerous updates to the COC screening concentrations that 

30 reflect the updated toxicological information from EPA’s toxicological database. The most 
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1 current version of the Region 111 Risk-Based Concentration Table (October 1997) was used for 

2 this evaluation. 

3 The COC screening levels are derived using equations and standard default exposure 

4 assumptions published by the EPA. In addition, the screening levels are derived using a 
,’ 

5 cancer risk of 1~10~ or a hazard quotient of 1.0. The hazard quotient of 1.0 does not account 

6 for potential effects from multiple constituents. Therefore, for this evaluation, the COC 

7 screening concentration for non-carcinogenic chemicals was adjusted downward by a factor 

8 of 10, corresponding to a hazard quotient of 0.1. 

9 51.3 Results of COPC Screening 
10 Tables 2.1 through 2.10 for Site 2 and Tables 2.1 through 2.9 for Site 5, which are located in 

11 Appendices J and K, respectively, summarize the COPC screening process and identify 

12 COPCs that were selected for each media and pathway of concern. 

13 5.1.3.1 Groundwater 

14 Tables 2.1 through 8.4 in the groundwater sections of Appendices H and I present the 

15 COPC selection process, and noncancer and cancer risk calculations for the groundwater at 

16 Sites 2 and 5, respectively. No chemicals were re-included as COPCs for Site 2 or 5 

17 groundwater based on the criteria discussed in Section 5.1.2.4. Contaminants that were 

18 selected as COPCs for Site 2 groundwater are noted on Tables 2.1 and 2.2 in the 

19 groundwater section of Appendix J. For the shallow aquifer at Site 2, these chemicals 

20 include aluminum, arsenic, barium, beryllium, chromium, iron, lead, manganese, thallium, 

21 and vanadium. Manganese and chloroform were detected at levels above screening 

22 criterion in the deep aquifer at Site 2. Contaminants that were selected as COPCs for Site 5 

23 groundwater are noted in Tables 2.1 and 2.2 of Appendix K. These contaminants include 

24 aluminum, antimony, arsenic, beryllium, cadmium, chromium, cobalt, iron, lead, 

25 manganese, nickel, thallium, vanadium, and zinc in the shallow aquifer at Site 5. 

26 Antimony, arsenic, beryllium, iron, manganese, and chloroform were detected at levels 

27 above the screening criterion in the deep aquifer at Site 5. 

28 5.1.3.2 Surface Soil 

29 Tables 2.3 through 8.11 in the surface soil sections of Appendices J and K present the COPC 

30 selection process and noncancer and cancer risk calculations for the surface soil at Sites 2 

31 and 5. Detected concentrations were compared to residential surface soil RBCs to assess 
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1 potential exposure for trespassers and future residents. Detected concentrations were also 

2 compared to soil to groundwater SSLs to qualitatively evaluate the potential for 

3 contaminant transfer to the shallow groundwater aquifer. Contaminant levels in surface 

4 soils were also compared to soil to air SSLs in order to qualitatively evaluate the potential 

5 for transfer of contaminants to air. Note’, however, that there are a limited number of 

6 published SSLs to evaluate the inter-media transfer. No chemicals were re-includeld as 

7 COPCs for Site 2 or 5 surface soil based on the criteria discussed in Section 5.1.2.4. 

8 Contaminants that exceeded residential surface soil RBCs in Site 2 surface soils include 4,4- 

9 DDD, aluminum, antimony, arsenic, benzo(a)anthracene, benzo(a)pyrene, 

10 beruo(b)fluoranthene, beryllium, iron, manganese, nickel, vanadium, and zinc. Barium, 

11 beruo(a)anthracene, chrysene, nickel, and 4,4-DDD were all detected at concentrations in 

12 excess of soil to groundwater SSLs in Site 2 surface soils. No analytes were detected in 

13 excess of soil to air SSLs in Site 2 surface soils. 

14 At Site 5,4,4-DDE, ahuninum, arsenic, barium, benzo(a)pyrene, benzo(b)fluoranthene, 

15 beryllium, cadmium, iron, manganese, vanadium, and zinc exceeded residential surface soil 

16 RBCs. 2,4-Dinitrotoluene, 4,4-DDE, 4,4DDT, alpha-BHC, arsenic, barium, 

17 benzo(a)anthracene, chrysene, dieldrin, methylene chloride, nickel were all detected at 

18 concentrations in excess of soil to groundwater SSLs in Site 5 surface soils. No analytes 

19 were detected in excess of soil to air SSLs in Site 5 surface soils. 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

5.1.3.3 Subsurface Soil 

Tables 2.6 through 8.12 in the subsurface soil section of Appendices J and K present the 

COPC selection-process and non-cancer and cancer risk calculations for the constituents in 

the subsurface soil at Sites 2 and 5. Detected concentrations were compared to residential 

surface soil RBCs to assess potential exposure during future excavation work. Detected 

concentrations were also compared to soil to groundwater SSLs to qualitatively evaluate the 

potential for contaminant transfer to the deep groundwater aquifer. Contaminant levels in 

surface soils were also compared to soil to air SSLs in order to qualitatively evaluate the 

potential for transfer of contaminants to air. Note, however, that there are a limited number 

of published SSLs to evaluate the inter-media transfer. No chemicals were re-included as 

COPCs for Site 2 or 5 subsurface soil based on the criteria discussed in Section 5.1.2.4. 
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Aluminum, arsenic, benzo(a)anthracene, beryllium, cadmium, iron, and zinc were all 

detected in Site 2 subsurface soils at concentrations in excess of residential soil RBCs. 

Barium and nickel were detected in Site 2 subsurface soils at concentrations in excess of soil 

to groundwater SSLs. No compounds were detected at concentrations in excess of soil to air 

SSLS. /’ 

Benzo(a)pyrene, aluminum, arsenic, beryllium, iron, manganese, and vanadium were all 

detected in Site 5 subsurface soils at concentrations in excess of residential surface soil 

RBCs. Arsenic, barium, nickel, and methylene chloride were detected at concentrations in 

excess of soil to groundwater SSLs. No analytes were detected in excess of soil to air SSLs. 

5.1.3.4 Sediment 

Table 2.9 in each sediment section of Appendices J and K present the COPC selection 

process for the sediment at Sites 2 and 5. No chemicals were detected in excess of sediment 

RBC values at Site 2. Iron was the only analyte detected in excess of sediment RBC values 

at Site 5. Lead was detected at Site 2 at a concentration in excess of the 400 mg/kg 

screening value stipulated in Partnering Agreement #6.A.6 which is presented in Appendix 

P. No chemicals were re-included as COPCs for Site 2 or 5 sediment based on the criteria 

discussed in Section 5.1.2.4. 

5.1.3.5 Surface Water 

Tables 2.10 through 8.17 in the surface water section of Appendix J summarize the COPC 

selection process and the noncancer and cancer risk calculations for the surface water at Site 

2. Cadmium, chromium, copper, iron, lead, and zinc were detected in the surface water 

samples at a maximum concentration above their respective COPC screening values. No 

chemicals were re-included as COPCs for Site 2 surface water based on the criteria 

discussed in Section 5.1.2.4. 

5.2 Exposure Assessment 
Exposure assessment is the determination or estimation of the magnitude, frequency, 

duration, and route of exposure. The purpose of the exposure assessment is to identify and 

evaluate the contaminant sources, release mechanisms, environmental pathways, routes of 

exposure, and receptors. Exposure is defined as the contact of an organism with a chemical 

or physical agent. The magnitude of exposure is determined by measuring or estimating 
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32 

the amount of an agent available at the exchange boundaries (i.e., the lungs, gastrointestinal 

tract, and skin). Exposure can occur when contaminants migrate from a source to an 

exposure point, or when a receptor comes into direct contact with waste or contaminated 

media. 

52.1 Land Use and Activity Patterns/Demographics 

Site 2 is a swampy former landfill covered with brush, trees, and grass; Site 5, a former 

burning ground, is an open field. Future land use at these sites is expected to be eitlher 

industrial or commercial. In order to take a conservative approach in accounting flor 
potential 

future commercial use of Sites 2 and 5, residential RBC values were used during the COPC 

screening process. 

According to officials from the Virginia Department of Environmental Quality groundwater 

from the shallow aquifer at the St. Juliens Creek Annex is not considered to be drinkable 

(Appendix H). As a result, shallow groundwater was not evaluated for the ingestion 
exposure 

route in any pathway but was evaluated for the dermal pathway. 

52.2 Conceptual Site Models 
Exposure routes are where humans could potentially come in contact with contamination. 

Potential exposure routes are evaluated for current site use and potential future site use. 

Existing and potential pathways are illustrated in the conceptual exposure model 

(presented as Table 1 in Appendix J for Site 2, and as Table 1 in Appendix K for Site 5). 

The Site 2 conceptual model includes exposure to the following media: shallow 

groundwater, deep groundwater, surface soil, subsurface soil, sediment, and surface water. 

The receptors associated with each Site 2 medium are described below. 

l The only receptor identified for the shallow aquifer is a groundskeeper who could be 

exposed to site contaminants while watering plants. 

l Receptors for the deep groundwater aquifer include current residents and a future 

construction worker who could be exposed to contaminated groundwater during 

excavation work. Current residents are being considered because the local municipality 

(City of Chesapeake) has some use for deep groundwater. 
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24 RME and CT represent the two types of exposure estimates required for EPA risk 

25 assessments. The RME is defined as the highest exposure that could be reasonably be 

26 expected to occur for a given exposure pathway at a site. The RME is intended to account 

27 for both uncertainty in the contaminant concentration and variability in exposure 

28 parameters. CT is most representative of the concentration that would be contacted at a site 

29 over time. RME is most commonly used for remedial decision making purposes by EPA. 

30 For all media except surface soil, the small number of samples collected allowed for the use 

31 of the maximum detected concentration as the RME. For surface soil samples, the RME was 

32 calculated as the 95% UCL of the arithmetic mean. The maximum detected concentration 

l Receptors for site surface soil include child, adolescent, and adult trespassers, child and 

adult residents, construction workers, and groundskeepers. (Note that the trespasser 

scenario uses the same exposure assumptions for current and future exposure). 

l The only receptor identified for subsurface soil is the future construction worker who 

could be exposed to contaminated grour(dwater during excavation work. 

l Receptors for site sediment include child, adolescent, and adult trespassers, and child 

and adult residents. (Note that the trespasser scenario uses the same exposure assumptions 

for current and future exposure). 

l Receptors for Site 2 surface water include child, adolescent, and adult trespassers, and 

child and adult residents. (Note that the trespasser scenario uses the same exposure 

assumptions for current and future exposure). 

Receptors for Site 5 are identical to those identified at Site 2, but without the surface water 

exposure media. 

52.3 Estimation of Exposure Point Concentration 
Exposure concentrations are the estimated chemical concentrations a receptor could contact 

and are specific to each exposure medium. Exposure point concentrations (EPCs) may be 

estimated through direct use of monitoring data or by use of environmental fate and 

transport models. For this evaluation, the EPCs are based on site monitoring data; 

therefore, modeling of the site data was not conducted. In accordance with the technical 

approach memorandum and meeting minutes presented in Appendix H, both Reasonable 

Maximum Exposure (RME) and Central Tendency (CT) EPCs were considered in this risk 

assessment. 
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A” . 
1 was used in place of the 95% UCL when the calculated 95% UCL was greater than the 

2 maximum detected value. 

3 Instead of performing the W-test to determine if the soil data were normally or lognormally 

4 distributed, as outlined in the technical approach document, the data were assumed to be 

5 lognormally distributed and the 95% UCL for a log-normal distribution was calculated as 

6 follows: 

7 95% UCL = exp(TM + 0.5*sz + (s*H/(n-l)OS)) 

8 Where: 

9 exp = natural log 

10 TM= arithmetic mean of the transformed data 

11 S = standard deviation of the transformed data 

12 H = H-statistic 

13 n = sample size 

14 . . . . CT concentrations were calculated as the arithmetic average of detected concentrations of 

15 COPCs. For samples in which a given COPC was not detected, one-half of the sample 

16 quantitation limit was used as the detected value. 

17 Tables 3.1 through 3.5 in Appendices J and K present the results of the calculation of the 

18 exposure point concentrations of the COPCs for each medium and the rationale for selection 

19 of the exposure point concentration. 

20 52.4 Exposure Quantification 
21 The calculation of chemical intake is necessary to quantify exposure. Chemical inta:ke is the 

22 amount of the chemical contaminant entering the receptor’s body. Chemical intakes are 

23 generally expressed as follows: 

24 I=CxCRxEFxEdxl/BWxl/AT=(mg/kg-day) 

25 Where: 

26 I = intake (mg/kg-day) 

27 c = / . chemical concentration at exposure point (mg/L, mg/kg, mg/m”:) 
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1 CR = contact rate, or amount of contaminated medium contacted per unit time 
- -1 1. 

2 or event (L/day, mg/day, m3/day) 

3 EF = exposure frequency (days/year) 

4 ED = exposure duration (years) 

5 BW = body weight of exposed individual (kg) 

6 AT = averaging time, or period over which exposure is averaged 

7 (years x 365 days) 

8 For dermal exposure to groundwater, the nonsteady state model was used to estimate the 

9 absorbed dose as discussed in the Dermal Exposure Assessment: Principles and Applications 

10 (EPA, 1992). 

11 The intake equation requires exposure parameters that are specific to each exposure 

12 pathway. Exposure parameters are often assumed values, and their magnitudes influence 

13 the estimates of potential exposure (and risk). The reliability of the values chosen also can 

14 contribute substantially to the uncertainty of the resulting risk estimates. Many of the 

,15 exposure parameters have default values, which were used for this assessment. These 

16 assumptions, based on estimates of body weights, media intake levels, and exposure 

17 frequencies and duration are provided by EPA guidance. Other assumptions (e.g., for the 

18 sediment scenario) required consideration of location-specific information and were 

19 determined using professional judgment. Tables 4.1 through 4.17 in Appendices J and K 

20 present the exposure equations and exposure assumptions, respectively, used for different 

21 scenarios at Sites 2 and 5. 

22 

23 

24 

25 

26 

27 

28 

29 

30 

For the dermal contact with soil scenario, an absorption factor is required. The absorption 

factors used for this evaluation were 3 percent for volatile organics with vapor pressures 

lower than benzene; 0.05 percent for volatile organics with vapor pressures equal to or 

greater than benzene; 10 percent for semivolatile organics; 3.2 percent for arsenic; and 

1 percent for other metals (EPA 1995). For the dermal contact with water scenario, skin 

permeability rates were obtained from Dermal Exposure Assessment: Principles and 

AppZications (EPA, 1992) The skin permeability rate for water was used for all metals. All 

dermal absorption values and permeability constants used in this risk assessment are 

presented in Appendix M. 
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I 5.3 Toxicity Assessment 
2 The toxicity assessment weighs the available evidence regarding the potential for a. 

3 particular chemical to adversely affect exposed individuals and provides an estimate of the 

4 relationship between the extent of expo,sure and possible severity of adverse effects. The 

5 toxicity assessment generally consists of two steps: hazard identification and dose-response 

6 assessment. 

7 Hazard identification is the process of determining the potential adverse effects from 

8 exposure to the chemical along with the type of health effect involved. Dose-response 

9 assessment is the process of quantitatively evaluating the toxicity information and 

10 characterizing the relationship between the dose of the contaminant administered or 

11 received and the incidence of adverse health effects in the exposed population. From this 

12 quantitative dose-response relationship, toxicity values (e.g., reference doses and sl.ope 

13 factors) are derived. EPA has performed the toxicity assessment step for many chemicals 

14 and has published the resulting toxicity information and toxicity values on the Integrated 

15 Risk Information System (IRIS) and Health Effects Assessment Summary Tables (HEAST) 

16 databases. 

17 Health effects are divided into two broad groups: noncarcinogenic and carcinogenic effects. 

18 This division is based on the different mechanisms of action currently associated with each 

19 category. Chemicals causing noncarcinogenic health effects are evaluated independently 

20 from those having carcinogenic effects. Some chemicals may produce both noncarcinogenic 

21 and carcinogenic effects, and therefore, are evaluated in both groups. This section briefly 

22 discusses the toxicological properties and the noncarcinogenic and carcinogenic effects of 

23 selected COPCs. 

24 5.3.1 Toxicological Profiles for COPCs 
25 Toxicological profiles of the COPCs selected for evaluation at Sites 2 and 5 are presented in 

26 Appendix 0. More detailed toxicity information can be found in EPA’s IRIS database, 

27 ATSDR’s toxicological profiles, and other published literature. 

28 5.3.2 Toxicity Values for COCs 
29 The primary source of toxicity values is the EPA’s IRIS database, which contains up-to-date 

30 health risk and EPA regulatory information. IRIS includes only those reference doses 

CT028.. DRAFT 5-17 



HUMAN HEALTH RISK ASSESSMENT 

1 (RfDs) and slope factors (SFs) that have been verified by EPA work groups. The database is 

2 considered by EPA to be the preferred source of toxicity information. The HEAST, which 

3 are issued by EPA’s Office of Research and Development, was consulted when data were 

4 not available in IRIS. If data were not available from either of these sources, National 

5 Center for Environmental Assessment (NCEA) data were used. Tables 5.1 through 5.5 in 

6 Appendices J and K present the toxicity values for all non-carcinogenic constituents 

7 detected at Sites 2 and 5. Tables 6.1 through 6.4 in Appendices J and K present toxicity 

8 values for all carcinogenic compounds detected at Sites 2 and 5. 

9 Per EPA guidance, oral toxicity values (RfDs and SFs) were adjusted from administered 

10 dose to absorbed dose for evaIuating dermal toxicity. The oral to dermal conversion factors 

11 used in this risk assessment, which were obtained from Linda Watson (EPA Region III 

12 toxicologist) on February 12,1998, are presented in Appendix M. 

13 It should be noted that for chemicals for which no oral to dermal conversion factors were 

14 available, values for similar chemicals were used. It should also be noted that for chemicals 

15 such as manganese and carcinogenic PAH compounds, oral to dermal extrapolation is not 

16 appropriate due to the tendencies of these chemicals to cause a direct action at the point of 

17 application. 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

5.3.2.1 Noncarcinogens 

Noncarcinogenic health effects include a variety of toxic effects on body systems, ranging 

from renal toxicity (toxicity to the kidneys) to central nervous system disorders. 

Noncarcinogenic health effects are grouped into two basic categories: acute toxicity and 

chronic toxicity. Acute toxicitycan occur after a single exposure (usually at high doses), 

and the effect is most often seen immediately. Chronic toxicity criteria describe effects that 

occur after repeated exposure (usually at low doses). The effects can be seen weeks, 

months, or years after the initial exposure. The toxicity of a chemical is assessed through a 

review of toxic effects noted in short-term (acute) animal studies, long-term (chronic) 

animal studies, and epidemiological investigations. 

28 EPA (1989) defines the chronic RfD as an estimate (with uncertainty spanning perhaps an 

29 order of magnitude or greater) of a daily exposure to the human population, including 

30 sensitive subpopulations, in which the exposure is likely to be without appreciable risk of 

31 deleterious effects during a lifetime. Chronic RfDs are specifically developed to be 
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1 protective for long-term exposure to a compound (for example, 7 years to a lifetime). 

2 Chronic RfDs may be overly protective if used to evaluate the potential for adverse health 

3 effects resulting from short-term exposure. EPA’s NCEA develops subchronic RfDs for 

4 short-term exposure (2 weeks to 7 years). Subchronic RfDs have been peer-reviewed by 

5 Agency and outside reviewers, but they have not undergone verification by an intra- 

6 Agency Workgroup, and as a result are considered interim rather than verified toxicity 

7 values. Chronic and subchronic RfDs are developed for both the inhalation and oral 

8 exposures. 

9 

10 

11 

12 

13 

14 

15 

1.. 16 

17 

18 

In the development of RfDs, all available studies examining the toxicity of a chemical 

following exposure are considered based on their scientific merit. The lowest dose level at 

which an observed toxic effect is occurring is identified as the “lowest-observed-adverse- 

effect-level” (LOAEL) and the dose at which no effect is observed is identified as the “no- 

observed-adverse-effect-level” (NOAEL). Several uncertainty factors (UFs) are applied to 

extrapolate these dose points to humans. These UFs range between 10 to 10,000. 

Additional modification factors are also used based on the professional judgment o:F the 

Agency. The toxicity criteria may have a high degree of uncertainty depending on the 

available scientific data for each compound. Non-cancer toxicity data available for <the 

COPCs at Sites 2 and 5 are listed in Tables 5.1 through 5.5 in Appendices J and K. 

19 5.3.2.2 Carcinogens 

20 Potential carcinogenic effects from human exposure to chemicals are estimated 

21 quantitatively using oral cancer slope factors, inhalation slope factors, or unit risk fa.ctors 

22 that convert estimated exposures directly to incremental lifetime cancer risks. Slope factors 

23 are expressed in units of risk per milligram per kilogram of body weight per day (mg/kg- 

24. day)“, and unit risk factors are expressed in units of risk per micrograms per cubic meter 

25 (ug/m3)“. 

/’ 8 

26 Cancer SFs may be derived from the results of chronic animal bioassays, human 

27 epidemiological studies, or both. Animal bioassays usually are conducted at dose levels 

28 that are much higher than levels likely to be produced by human exposure to environ- 

29 mental media. This extrapolation detects possible adverse effects in the relatively small test 

30 populations used in the studies. Several mathematical models and procedures have been 

31 developed to extrapolate from the high doses used in the studies to the low doses typically 

32 associated with environmental exposures. 
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1 The EPA-preferred linearized multistage model is usually used to estimate the largest linear 

2 slope (within the upper 95 percent confidence limit) at low extrapolated doses that is 

3 consistent with the data. The 95”’ percentile upper confidence limit (95% UCL) slope of the 

4 dose-response curve is subjected to various adjustments, and an inter-species scaling factor 

5 is usually applied to derive a cancer slope factor or inhalation unit risk factor for humans. It 

6 is assumed that if a cancer response occurs at the dose level in the study, there is some 

7 probability that a response will occur at all lower exposure levels (i.e., a dose-response 

8 relationship with no threshold is assumed). Dose-response data derived from human 

9 epidemiological studies are fitted to dose- time-response curves on an ad hoc basis. In both 

10 types of analyses, conservative (e.g., health protective) assumptions are applied and the 

11 models are believed to provide rough estimates of the upper limits on potential lifetime 

12 risk. 

13 Exposure is averaged over the average adult lifetime of 70 years. The actual risks associated 

14 with exposure to a potential carcinogen that is quantitatively evaluated using the cancer 

15 slope factor are not likely to exceed the estimated risks, and are probably much lower. 

16 In addition to deriving a quantitative estimate of cancer potency, EPA also assigns weight- 

17 of-evidence classifications to potential carcinogens. Chemicals are classified as either 

18 Group A, Group Bl, Group B2, Group C, Group D, or Group E carcinogens. 

19 

20 

21 

Group A chemicals (known human carcinogens) are agents for which there is sufficient 

evidence to support the causal association between exposure to the agents in humans and 

cancer. 

22 

23 

Group Bl chemicals (probable human carcinogens) are agents for which there is limited 

evidence of carcinogenicity in humans. 

24 

2.5 

Group B2 chemicals (probable human carcinogens) are agents for which there is sufficient 

evidence of carcinogenicity in animals but inadequate or a lack of evidence in humans. 

26 

27 

Group C chemicals (possible human carcinogens) are agents for which there is limited 

evidence of carcinogenicity in animals and inadequate or a lack of human data. 

28 

29 

30 

Group D chemicals (not classifiable as to human carcinogenicity) are agents with 

inadequate human and animal evidence of carcinogenicity or for which no data are 

available. 
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1 l Group E chemicals (evidence of noncarcinogenicity in h umans) are agents for which there 

2 is no evidence of carcinogenicity from human or animal studies, or both. 

3 Currently, EPA is considering regulating all the A, B, and C carcinogens as a common 

4 group. Cancer toxicity data available foj;the COPCs at Sites 2 and 5 are listed in Tables 6.1 

5 through 6.4 in Appendices J and K. 

6 5.3.2.3 Chemicals for Which no EPA Toxicity Values Are Available 

7 Most of the chemicals detected at Sites 2 and 5 have toxicity factors. Toxicity factors do not 

8 exist for lead. As a screening tool, lead is screened at 400 mg/kg in soil and 15 pg/L, in 

9 groundwater (SDWA action level) for a residential receptor. Exposure to lead in children is 

10 evaluated using a blood-lead uptake using a physiologically based pharmakokinetic model 

11 referred to as ‘Integrated Exposure-Uptake Biokinetic’ model (LEUBK), in the event of 

12 excess lead presence at the site. Adult exposures to lead in soil were evaluated by following 

13 the guidelines set forth in Recommendations of the Technical Workgroup for Lead for an Interim 

14 Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil (EPA, 1996). 

15 5.4 Human Health Risk Characterization 
16 Risk characterization is the process of integrating the previous elements of the risk 

17 assessment into quantitative and semi-quantitative expressions of risk. The quantification 

18 of risk is then used as an integral component in remedial decision making and selection of 

19 potential remedies or actions. 

20 54.1. Noncarcinogenic Hazard Evaluation 
21 Noncarcinogenic health risks are estimated by comparing actual or expected exposure 

22 levels to threshold concentrations (or RfDs). The expected intake divided by the RfD is 

23 equal to the hazard quotient (HQ): 

24 Hazard Quotient (HQ) = Intake / RfD 

25 The intake and RfD are expressed in the same units and represent the same exposure period 

26 (i.e., chronic or subchronic). The intake and KfD also represent the same exposure route, 

27 (i.e., inhalation intakes are divided by the inhalation RfD, oral intakes are divided by the 

28 oral RfD, and dermal intakes are divided by an adjusted oral RfD). When HQ exceedis unity 

29 (i.e., exposure exceeds the RfD), a certain degree of health risk is indicated. To assess the 
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21 Potential carcinogenic risks associated with exposure to individual carcinogens were 

22 calculated using the SFs from IRIS and HEAST presented in the Toxicity Assessment section 

23 and the intakes calculated in the Exposure Assessment section. Risk is calculated by 

24 multiplying the intake by the SF. 

25 Risk = Intake x SF 

26 The combined risk from exposure to multiple chemicals at a site was evaluated by adding 

27 the risks from individual chemicals. Risks also were added across the pathways, if an 

28 individual would be exposed through multiple pathways. For example, a person contacting 

29 the soil onsite could be exposed by both oral and dermal exposure pathways. 

30 

31 

potential for noncarcinogenic health effects posed by exposure to multiple chemicals, a 

“hazard index” approach is used (EPA, 1989). This approach assumes that noncarcinogenic 

hazards associated with exposure to more than one chemical are additive. Synergistic or 

antagonistic interactions between chemicals are not accounted for. The hazard index (HI) 

may exceed unity even if all of the indivi’dual HQs are less than one. The chemicals may 

then be segregated by similar mechanisms of toxicity and toxicological effects, and separate 

HIS derived based on mechanism and target organs affected. Tables 7.1 through 7.17 in 

Appendices J and K present the media-specific non-cancer hazards to current and future 

receptors at Sites 2 and 5. 

5.42 Carcinogemic Risk Evaluation 
The potential for carcinogenic effects due to exposure to site-related contamination is 

evaluated by estimating excess lifetime cancer risk. Excess lifetime carcinogenic risk is the 

incremental increase in the probability of developing cancer during one’s lifetime in 

addition to the background probability of developing cancer. For example, the background 

incidence of cancer in the U.S. population is approximately 30 percent (including both lethal 

and nonlethal forms). Therefore, a 2x10” excess lifetime carcinogenic risk means that an 

individual’s probability of developing cancerin his or her lifetime changes from approxi- 

mately 0.300000 to 0.300002. Or, expressed another way, for every 1 million people exposed 

to the carcinogen throughout their lifetime, the incidence of cancer may increase by two 

cases. 

When a cumulative carcinogenic risk to an individual receptor under the assumed exposure 

conditions at the site exceeds 100 in a million (1~10~ excess cancer risk), CERCLA generally 
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1 requires remedial action at the site (EPA, 1991). If the cumulative risk is less than 1x10’, 
~~~, 

2 action generally is not required, but may be warranted if a risk-based chemical-spe’cific 

3 standard (for example, maximum contaminant level [MCL]) is exceeded. A risk-based 

4 remedial decision could be superseded by the presence of noncarcinogenic impact or 

5 environmental impact requiring action a’t the site. Tables 8.1 through 8.12 in Appendices J 

6 and K present the media-specific cancer risks (CR) to current and potential future receptors 

7 at Sites 2 and 5. 

8 5.4.3 Quantification of Risks and Hazards 
9 Potential human health risks are discussed independently for carcinogenic and 

10 noncarcinogenic contaminants because of the different toxicological endpoints, relevant 

11 exposure duration, and methods used to characterize risk. The noncarcinogenic health 

12 impacts from carcinogens are also assessed. Tables 9.1 through 10.6 in Appendix J and 

13 Tables 9.1 through 10.7 in Appendix K summari ze the media-specific cancer risks (CR) and 

14 HQ for the current and potential future receptors at Sites 2 and 5. 

, 2.. 
15 The Foster and Chrotowski shower model was used to estimate inhalation exposure from 

16 showering for the future residential scenario. The results of this modeling are presented in 

17 Appendix P. 

18 For cumulative carcinogenic risk to an individual receptor under the assumed exposure 

19 conditions of less than 1~10~~ action generally is not required. For risk management 

20 purposes, EPA has established a target risk range of 1x10” to 1x10+. 

21 The EPA also has established a recommended threshold value for the HQ of 1.0 for 

22 noncarcinogenic constituents. The recommended value of 1.0 is established such that when 

23 the HQ exceeds unity (i.e., exposure exceeds the RfD or HQ>l), a certain degree of health 

24 risk is indicated. 

25 5.4.3.1 Lead Modeling 

26 Neither a cancer slope factor nor a reference dose factor is available for lead. Instead, blood 

27 lead concentrations have been accepted as the best measure of exposure. USEPA has 

28 developed the Integrated Exposure Uptake Biokinetics model for Lead in Children (LEUBK) 

29 , . model to assess chronic, noncancer exposures of children to lead by predicting blooci lead 
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concentrations. Version 0.99d of the model was used to evaluate exposures of children to .+- -%$ 

lead in soil. 

Consensus Agreement #6.B.6 stipulates a lead screening level of 400 ppm for surface soil 

and sediment (Appendix I). For Site 2, the maximum concentration of lead detected in soil 
,’ 

is 2,370 mg/kg and is considered a COPC. At Site 5, the maximum detected concentration 

of lead is 7,210 mg/kg and is considered a COPC. The maximum concentration of lead 

detected in sediment at Site 2 (545 mg/kg) is above the screening level, and therefore, lead 

is a COPC for sediment at Site 2. Lead is not a COPC at Site 5 for sediment. 

For the IEUBK model, default values for lead in air, dietary ingestion, dust, and maternal 

contribution were used. Because lead was not detected in deep groundwater at Sites 2 and 

5, the default value of 4 ug/l was used in the model. No contribution from paint was 

included in the model run. The results of the model and the exceedance probability 

distribution graph are presented in Appendix N and summarized as follows: 

0.5 -1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Sites 2 and 5 
Maximum Soil Concentration 
Blood Lead Level (ue/dLJ 
Site 2 Site 5 
12.9 24.6 
14.8 28.3 
14.0 27.0 
13.6 26.7 
11.4 23.4 
9.8 20.5 
8.7 18.5 

Max Sediment Concentration 
Blood Lead Level (ug/dLl 

Site 2 
5.8 
6.5 
6.1 
5.8 
4.9 
4.2 
3.7 

A blood lead level of 10 ug/dL is the benchmark to evaluate lead exposure. Based on the 

above assumptions and the maximum soil concentration of 2,370 mg/kg, projected blood 

lead levels of 38.87% of the exposed child population (0 to 84 months of age) would be 

expected to be below 10 ug/dL at Site 2. At Site 5, based on the maximum soil 

concentration of 7,210 mg/kg, projected blood lead levels of 4.26% of the exposed child 

population would be expected to be below lOug/dL. For sediment at Site 2, based on a 

maximum sediment concentration of 545 mg/kg, projected blood lead levels of 92.25% of 

the child population (O-84 months of age) would be expected to be below 10 ug/dL. The 

protection level most often used in practice is a maximum 5 percent risk of elevated blood 
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,.s- . . 
1 lead for children in a given household (EPA, 1994b). Thus, lead exposure for children in 

2 sediment at Sites 2 and 5 may be problematic. 

3 EPA has also recommended an approach for assessing nonresidential adult risks utilizing a 

4 methodology to relate soil lead intake to blood lead concentrations in women of child- 

5 bearing age (EPA 1996). The calculation’for estimating the blood lead concentration in 

6 women of child-bearing age is given by : 

7 PbB 
(adukcmral) 

=I’bB , (adul, 0j + (PbS x BKSF x Ir, x AFs x EF, / AT) where: 

8 PbB(aduh,cenhal~ = Central estimate of blood lead concentrations (ug/dL) in adults (i.e., women 

9 of child-bearing age) that have site exposures to soil lead at concentrations, PbS. 

10 PbB (adult, o) = Typical blood lead concentration (ug/dL) in adults (i.e., women of child!-bearing 

11 age) in the absence of exposures to the site. 

12 PbS = Soil lead concentration (ug/g) 

_- - 

13 BKSF = Biokinetic slope factor relating increase in typical blood lead concentration to 

14 average daily lead uptake (ug/dL blood lead increase per ug/day lead uptake) 

15 II-~ = Intake rate of soil (g/day) 

16 A% = Absolute gastrointestinal absorption fraction for ingested lead in soil and leadi in dust 

17 derived from soil (unitless) 

18 EF, = Exposure frequency (days/year) 

19 AT = Averaging time (days/year) 

20 The equation was run for maximum lead concentrations for sediment. Default values as 

21 specified in the supporting document were used for the remaining parameters. These runs 

22 can be fowtd in Appendix P and are summarized below. 

,/ - 

23 For surface soil at Site 2, women of child-bearing age would have blood lead concentrations 

24 in the range of 5.26 to 5.76 ug/dL based on a maximum lead concentration of 734 mg/kg. 

25 For subsurface soil at Site 2, blood lead levels are predicted in the range of 3.03 to 3.53 

26 ug/dL based on a maximum lead concentration of 885 “g/kg. For sediment, blood lead 

27 levels are predicted in the range of 2.5.2 to 3.02 ug/dL based on a maximum lead 

28 concentration of 545 mg/kg. For surface soil at Site 5, women of child-bearing age vvould 
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1 have blood lead concentrations in the range of 12.53 to 13.03 ug/dL based on a maximum 

2 lead concentration 7,210 mg/kg. 

3 54.4 Analysis of Total Risk - Site 2 
4 Tables 9.1 through 10.7 in Appendix J summarize the cumulative human health cancer risks 

5 and noncancer hazards associated with exposure to all media at Site 2. 

6 For Site 2, all groundwater, surface water, and sediment risks and hazards are within EPA’s 

7 acceptable range. Current and future cancer risks are within or below EPA’s risk range for 

8 subsurface soil for all exposure scenarios (RME and CT). For subsurface soil, the evaluation 

9 for the construction worker results in hazard estimates outside EPA’s risk range. For 

10 surface soil, the evaluation for the child trespasser, adolescent trespasser, adult trespasser, 

11 residential child, residential adult, groundskeeper and the construction worker results in 

12 hazard estimates outside EPA’s risk range. The evaluation for surface soil also indicates 

13 cancer risks outside of EPA’s risk range for the child trespasser, adolescent trespasser, adult 

14 trespasser, child resident, and adult resident. The current and future risks and hazards are 

15 within EPA’s risk range for all other exposure scenarios for surface soil. 

16 The analysis of groundwater includes an evaluation of the shallow aquifer for the 

17 groundskeeper and the deep aquifer for the construction worker and future residential 

18 scenarios. Risks and hazards for these scenarios are within EPA’s risk range. 

19 The analysis of surface soil includes inter-media screening for surface soil to shallow 

20 groundwater. Five compounds (barium, nickel, benzo (a) anthracene, chrysene, and 4,4- 

21 DDD) were detected at concentrations which exceed SSLs. These compounds should be 

22 further evaluated (through modeling) to determine if they will adversely impact 

23 groundwater. Inter-media screening was also performed for surface soil to air. No 

24 compounds exceed the SSLs. Note, however, that there are several compounds which were 

25 detected in surface soil which do not have generic SSLs for the groundwater or air 

26 pathways. 

27 The analysis of surface soil also includes an evaluation of the groundskeeper, trespasser, 

28 construction worker and future residential scenarios. Hazard estimates for several exposure 

29 pathways are outside of EPA’s risk range. The non-cancer hazard estimates for the child 

30 trespasser are 4.6 (RME) and 1.3 (CT). The RME non-cancer hazard estimate for the 

31 adolescent trespasser is outside of EPA’s risk range 1.4, but the CT estimate is within EPA’s 
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_,.I 3.. 1 risk range 0.4. The RME non-cancer hazard estimate for the adult trespasser is ouh;ide of 

2 EPA’s risk range 2.3, but the CT estimate is within EPA’s risk range 0.6. The non-cancer 

3 hazard estimates for the child resident are 31 @ME) and 8.6 (CT). The non-cancer hazard 

4 estimates for the adult resident are 8.5 (RME) and 2.3 (CT). The non-cancer hazard 

5 estimates for the construction worker ark 9.5 (RME) and 2.8 (CT). The non-cancer hazard 

6 estimates for the groundskeeper are 5.0 (RME) and 1.3 (CT). Iron and vanadium are the risk 

7 drivers for these exceedences. 

8 

9 

10 

11 

12 

13 

14 

15 

.\ 16 

The RME cancer risk estimates for the trespasser (child, adolescent, adult) in Site 2 surface 

soil are outside of EPA’s risk range, while the CT risk estimates are within EPA’s risk range. 

The risk estimates for the child trespasser are 1.4E-4 (RME) and 2.1E-5 (CT). The risk 

estimates for the adolescent trespasser are l.OE-4 (RME) and 1.5E-5 (CT). The risk estimates 

for the adult trespasser are l.OE-4 (RME) and 1.6E-5 (CT). Carcinogenic risk estimates for 

the child resident are 9.4E-4 (RME) and 2.4E+I(CT). Carcinogenic risk estimates for the adult 

resident are 1.6E3 (RME) and 1.4E-4(CT). beryllium is the carcinogenic risk driver for Site 

2 surface soils. The cancer risk estimates for the groundskeeper and construction worker 

are within EPA’s risk range 

17 The analysis of subsurface soil includes inter-media screening for transfer of contaminants 

18 from subsurface soil to deep groundwater. Three compounds (barium, and nickel) were 

19 detected at concentrations which exceed SSLs. These compounds should be further 

20 evaluated (through modeling) to determine if they will adversely impact groundwater. 

21 Inter-media screening was also performed for subsurface soil to air. No compounds; exceed 

22 the SSLs. Note, however, that there are several compounds which were detected in 

23 subsurface soil which do not have generic SSLs for the groundwater or air pathways. 

24 The analysis of subsurface soil also includes an evaluation of the future construction. worker 

25 scenario. The non-carcinogenic risk calculated using the RME value exceeded EPA’s risk 

26 range (1.2), while the CT value was within EPA’s range (0.6). Iron is the risk driver jfor Site 

27 2 subsurface soils. Carcinogenic risks for this scenario are within EPA’s risk range. 

, .-. 

28 The analysis of surface water includes an evaluation of the trespasser and future residential 

29 scenarios. All risks and hazards for theses scenarios are within EPA’s risk range. Since 

30 only one surface water sample was collected at Site 2, calculation of CT exposure point 

31 concentrations was not possible. 
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9 For Site 5, current and future risks and hazards are within EPA’s risk range for shallow 

10 groundwater for all exposure scenarios (RME and CT). For deep groundwater, non- 

11 carcinogenic risk estimates are outside of EPA’s risk range for the adult resident. For 

12 surface soil, non-carcinogenic risks are outside of EPA’s range for the child trespasser, child 

13 and adult resident, construction worker, and groundskeeper. RME estimates of 

14 carcinogenic risk in surface soil are outside of EPA’s risk range for residents (child, adult) 

15 and groundskeeper. For subsurface soil, non-carcinogenic risk estimates are outside EPA’s 

16 risk range for the construction worker. For sediment, non-carcinogenic risk is outside of 

17 EPA’s risk range for the child trespasser, child resident, and adult resident. The current and 

18 future risks and hazards are within EPA’s risk range for all other exposure scenarios. 

19 The analysis of groundwater includes an evaluation of the shallow aquifer for the 

20 groundskeeper and the deep aquifer for the construction worker and future residential 

21 scenarios. Risks and hazards for the shallow aquifer are within EPA’s risk range. For deep 

22 groundwater, hazards for the adult resident exceeded EPA’s risk range for the Rh4E 

23 estimate. For the adult resident, the non-carcinogenic risks were 1.3 (RME) and 0.9 (CT). 

24 Iron and arsenic were the risk drivers for this scenario. 

25 The analysis of surface soil includes inter-media screening for transfer of contaminants from 

26 surface soil to shallow groundwater. Barium, nickel, 2,4-DNT, arsenic, benzo(a)anthracene, 

27 chrysene, n-nitrosodiphenylamine, alpha-BHC, dieldrin, 4,4-DDE, and 4,4-DDT were 

28 detected at concentrations which exceed SSLs. These compounds should be further 

29 evaluated (through modeling) to determine if they will adversely impact groundwater. 

30 Inter-media screening was also performed for surface to air. No compounds exceed the 

31 SSLS. 

The analysis of sediment includes an evaluation of the trespasser (adult, adolescent, and 

child) and future residential (adult and child) scenarios. Lead was the only contaminant 

detected above COPC screening levels in Site 2 sediments. Based on the results of the 

IEUBK model and the adult lead exposure model, lead may be a problem in sediment at Site 

2. ,’ 

5.4.5 Analysis of Total Risk - Site 5 
Tables 9.1 through 10.6 in Appendix K summarize the cumulative human health cancer 

risks and noncancer hazards associated with exposure to all media at Site 5. 
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The analysis of surface soil includes an evaluation of the groundskeeper, trespasser, 

construction worker and future residential scenarios. The RME estimates of non-cancer 

hazards for the adolescent and adult trespasser these pathways were within EPA’s risk 

range. For the child trespasser and construction worker scenarios, the RME estimates 

exceeded EPA’s risk range, but the CT estimates were within EPA’s range. The non- 

carcinogenic hazard estimates for the child trespasser are 2.8 (RME) and 0.8 (CT). The non- 

carcinogenic hazard estimates for the construction worker are 3.2 (RME) and 0.9 (CT). Non- 

carcinogenic risk estimates for the child and adult resident, and groundskeeper were 

outside of EPA’s risk range. The non-carcinogenic hazard estimates for the child resident 

are 19 (RME) and 5.2 (CT). The non-carcinogenic hazard estimates for residential adult are 

5.8 (RIME) and 1.6 (CT). The non-carcinogenic hazard estimates for the groundskeelper are 

3.5 @ME) and 1.0 (CT). Ir on is the risk driver for these scenarios. 

13 The cancer risk estimates for the trespasser (child, adolescent, adult) construction worker, 

14 and groundskeeper for Site 5 surface soils are within EPA’s risk range. For the adult and 

15 child resident, carcinogenic risk exceeds EPA’s risk range for the RME estimate but is 

16 within EPA’s risk range for the CT estimate. The carcinogenic risk estimates for the adult 

17 resident are 2.2E-4 (RME) and 5.2E-5 (CT). The carcinogenic risk estimates for the child 

18 resident are 2.OE-4 (ME) and 5.OE-5 (CT). Exposure to arsenic is the driver for these 

19 exceedences. 

20 The analysis of subsurface soil includes inter-media screening for transfer of contaminants 

21 from subsurface soil to deep groundwater. Arsenic, barium, nickel, and methylene chloride 

22 were detected at concentrations which exceeded SSLs. These compounds should be further 

23 evaluated (through modeling) to determine if they will adversely impact groundwater. 

24 Inter-media screening was also performed for subsurface soil to air. No compounds; exceed 

25 the SSLs. The subsurface soil risk characterization also includes an evaluation of the 

26 construction worker scenario, which resulted in cancer risk estimates (RME and CT) within 

27 EPA’s risk range. Non-cancer hazard estimates for RME (3.9) and CT (1.1) are outside 

28 EPA’s risk range. Iron is the risk driver for this scenario. 

_, ‘- 

29 The analysis of sediment includes an evaluation of the trespasser (adult, adolescent, and 

30 child) and future residential (adult and child) scenarios. Non-carcinogenic risk for the child 

31 trespasser, child resident, and adult resident exceeded EPA’s risk range. For the chi:ld 

32 trespasser and adult resident, the RME non-carcinogenic risk estimate was outside of EPA’s 
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risk range, but the CT estimate was within EPA’s range. For the child trespasser non- 

carcinogenic risk estimates were 1.3 @ME) and 0.7 (CT). For the adult resident non- 

carcinogenic risk estimates were 1.6 (ME) and 0.8 (CT). For the child resident, the non- 

carcinogenic risk estimates were 8.7 (RME) and 4.5 (CT). Iron, the only COPC, was the risk 

driver for these scenarios. ,’ 

5.4.6 Human Health Risk Assessment Uncertainty Analysis 
The risk measures used in Superfund site risk assessments are not fully probabilistic 

estimates of risk but are conditional estimates given that a set of assumptions about 

exposure and toxicity are realized. Thus it is important to specify fully the assumptions and 

uncertainties inherent in the risk assessment to place the risk estimates in proper 

perspective (EPA, 1989a). 

A qualitative and semiquantitative analysis of each of the risk assessment components is 

sufficient for most of the sites. The following chart presents the potential uncertainties 

inherent in the risk assessment process. A site-specific discussion on these individual 

components is presented in the following sections. 

Steps Involved in Risk Assessment Process Contributing to Uncertainty 

Potential for Uncertain 

Tentatively identified compounds 

Factors used in derivation of toxicity values, including inter-species differences 

Weight of evidence for human toxicity 

Derivation of carcinogenic slope factors 

Extrapolation of less-than-lifetime exposure to lifetime cancer risks 

Estimation of exposure concentrations without monitoring data 

Estimation of exposure to multiple substances 

Estimation of intake parameters 
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1 5.4.6.1 General Uncertainty in COPC Selection 

2 The largest uncertainty associated with COPC selection is the lack of surface water samples 

3 collected from the two sites due to the presence of dry conditions during the field 

4 investigation. Only one surface water sample was collected between Sites 2 and 5 

5 combined. 

6 Another source of uncertainty at Sites 2 and 5 is the lack of background samples for either 

7 of these sites. Typically, detected levels of inorganic constituents are compared to detected 

8 background levels. This comparison allows for the consideration of naturally occurring 

9 levels of analytes that may be higher than expected. 

-- .._ 
10 It should be noted that in some cases detection limits for undetected chemicals exceeeded 

11 their corresponding COPC screening levels. As a result, these chemicals may be present in 

12 site media at levels that exceed screening levels but do not exceed laboratory detection 

13 limits. 

14 Another source of uncertainty results from examination of the Relative Risk data. There is 

15 some variation between the results which can be considered a source of uncertainty. 

16 IIowever, the sampling methods used for the RI follow more closely the data quality 

17 objectives for risk assessment, and these results are likely the more reliable. 

18 The quantitative uncertainty associated with the other factors is minimal as the data have 

19 been fully validated prior to risk assessment. The general assumptions used in the COPCs’ 

20 selection are conservative to ensure that chemicals are not eliminated from consideration 

21 prematurely. 

_ ,... 

22 5.4.6.2 Uncertainty Associated with Exposure Assessment 

23 Most of the exposure pathways analyzed are assumed, and exposure factors used for 

24 quantitation of exposure are conservative and reflect worst-case or upper-bound 

25 assumptions on the exposure. 
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1 Screening of detected contaminant levels against soil to groundwater SSLs was conducted 

2 as part of this risk assessment. In order to continue the exposure assessment after the 

3 screening process has been completed, a reliable correlation of contaminant concentration 

4 in soil to contaminant concentration in groundwater must be derived. In the absence of 

5 modeling it is not possible to derive a reliable formula for the transfer of contamination 

6 from soil to groundwater. As a result, only a qualitative screening of soil contaminant 

7 levels versus soil to groundwater SSLs was conducted. 

8 5.4.6.3 Uncertainty Associated with Toxicity Assessment 

9 The uncertainty associated with CSFs is mostly associated with the low dose extrapolation 

10 where carcinogenicity at low doses is assumed to be a straight-line response. This is a 

11 conservative assumption, which introduces high uncertainty into slope factors that are from 

12 this extrapolated area of the dose-response curve. However, most of the experimental 

13 studies indicate the existence of a threshold for carcinogenicity. 

14 Carcinogenic slope factors developed by the EPA represent upper-bound estimates. Any 

15 carcinogenic risks generated in this assessment should be regarded as an upper-bound 

16 estimate on the potential carcinogenic risks rather than an accurate representation of 

17 carcinogenic risk. The true carcinogenic risk is likely to be less than the predicted value 

18 (EPA, 1989). 

19 Perhaps the most significant uncertainty is the prediction of relative sensitivities of different 

20 species of animals and the applicability of animal data to humans. Humans are assumed to 

21 be more sensitive than any animal group. 

22 Screening of detected contaminant levels against soil to groundwater SSLs and soil to air 

23 SSLs was conducted. In the absence of toxicity values for many of the detected compounds, 

24 an accurate estimate of the inter-media transfer is unlikely. Thus, there is uncertainty 

25 associated with the results of this screening based on the lack of toxicity/screening levels 

26 for several compounds. 

27 5.4.6.4 Uncertainty in Risk Characterization 

28 The uncertainties identified in each component of risk assessment ultimately contribute to 

29 uncertainty in risk characterization. The addition of risks and HIS across pathways and 

30 chemicals contributes to uncertainty based on the interaction of chemicals such as 

31 additivity, synergism, potentiation, and susceptibility of exposed receptors. The simple 
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1 
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assumption of additivity used for this site may or may not be accurate; however, a better 

2 alternative is not available at this time. 

3 At this time, there is not adequate background data available for Sites 2 and 5. Once this 

4 data is available, site-related contaminants may be compared to background values. , 

5 In general, assessment of uncertainty is important for sites with contaminant concentrations 

6 presenting a risk at the acceptable limit level with questionable exceedence (for example, 

7 slightly above the upper-bound risk ranges of 1 in 10,000 risk or HI of 1.0). Therefore, 

8 discussion of uncertainty, though it provides insights into the details of the specific 

9 uncertainty, may not be a key component of remedial decisions at this site. 

10 

11 

12 

13 

,” 14 

15 

16 

17 

18 For Site 2, current and future risks and hazards are within or below EPA’s risk range for 

19 groundwater, surface water, and sediment for all exposure scenarios (RME and CT). For 

20 surface soil, the evaluation for the child trespasser, adolescent trespasser, adult trespasser, 

21 residential child, residential adult, groundskeeper and the construction worker results in 

22 non-carcinogenic risk estimates outside EPA’s risk range. For the adolescent and adult 

23 trespasser, EPA’s risk range was exceeded for the RME evaluation, but not for the CT 

24 evaluation. RME carcinogenic risk estimates for the trespasser (child, adolescent, adult) and 

25 resident (child, adult) are outside of EPA’s risk range. The CT evaluation for the three 

26 trespasser scenarios produced a risk which was within EPA’s risk range. For subsurface 

27 soil, the evaluation for the construction worker resulted in non-carcinogenic risk above 

28 EPA’s risk range using the JXME value and within EPA’s risk range using the CT value. For 
7. _ 29 sediment, lead was the only constituent detected at a concentration above COPC screening 

5.5 Conclusions 
This baseline risk assessment was conducted to evaluate the potential human health risks 

associated with the presence of site-related groundwater, soil, subsurface soil, surface 

water, and sediment contamination at Site 2 (Landfill B) and Site 5 (Burning Grounds) at 

the St. Juliens Creek Annex in Chesapeake, Virginia . This baseline risk assessment,, which 

characterizes the current and future human health risks at Sites 2 and 5 if no additional 

remediation is implemented, was conducted to assess the potential human health impacts 

from the site under current conditions. 
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1 levels. The current and future risks and hazards are within EPA’s risk range for all other 
(-t?$ 

2 exposure scenarios. 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

For Site 5, current and future risks and hazards are within EPA’s risk range for shallow 

groundwater for all exposure scenarios (WE and CT). For deep groundwater, non- 

carcinogenic RME risk estimates are outside of EPA’s risk range for the adult resident, but 

within EPA’s risk range for the child resident. For surface soil, the evaluation for the child 

trespasser, resident (child, adult), groundskeeper and construction worker results in non- 

carcinogenic risk estimates outside EPA’s risk range. For the child trespasser, EPA’s risk 

range was exceeded for the Rh4E evaluation, but not for the CT evaluation. RME estimates 

of carcinogenic risk from Site 5 surface soils exceeded EPA’s risk range for the residential 

child and adult and groundskeeper. The CT evaluation for these scenarios produced a risk 

which was within EPA’s risk range. For subsurface soil, risk estimates are outside EPA’s 

risk range for the construction worker. For sediment, EPA’s non-carcinogenic risk range 

was exceeded for the child trespasser, the child resident, and the adult resident. The 

current and future risks and hazards are within EPA’s risk range for all other exposure 

scenarios. 

17 This risk assessment was conducted on the constituents that were detected at Sites 2 and 5 

18 and had available toxicological values (SFs and RfDs). However, lead does not have 

19 published toxicological values and, therefore, was evaluated using the IEUBK lead model 

20 for children and the adult exposure model. The results of this modeling shows that lead 

21 may be problematic in soils at Sites 2 and 5 and sediment at Site 2. 

22 
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1 6 Summarv of Results 

CDM Federal has performed a Remedial Investigation and Risk Assessment of two sites, 

Site 2, Landfill 8, and Site 5, the Burning Grounds, at the St. Juliens Creek Annex in 

Chesapeake Virginia. This section summarizes the findings, conclusions and 

recommendations that have come from these studies. The work performed and the findings 

for the Site 2 investigations are presented in Section 6.1 and the Site 5 investigations and 

recommendations are summarized in Section 6.2. The summary and conclusions of the 

Human Health Risk Assessment are found in Section 5 of this report. The Baseline 

Ecological Risk Assessement is submitted as a separate document. 

IO 6.1 Site 2 Summary and Recommendations 
11 Site 2 (Landfill B) is an inactive unlined landfill located at the comer of Saint Juliens Drive 

12 and Craddock Street in the southwestern section of the facility. The landfill operations were 

13 act&e from 1921 to 1947. Initially, refuse was burned onsite and used to fill in an adjacent 

14 swampy area. In 1942, an incinerator was installed and took the place of the open burning. 

15 The area has since become swampy and is covered with brush, trees, and grass. A pond is 

16 located in the center of the landfill. Refuse disposed of at Landfill B comprises garbage, 

17 acids, blast grit, and waste ordnance. 

18 This Section briefly &mmarizes the work performed at Site 2 (Section 6.1.1), the findings of 

19 the field and analytical program, including the nature and extent of contamination ((Section 

20 6.1.2), the fate and transport of the contaminants of potential concern through the 

21 environmental media at the site (Section 6.1.3), and the conclusions and recommendations 

22 (Section 6.1.4). 

23 6.1.1 Summary of Work Performed at Site 2 
24 The objectives of the remedial investigation were to delineate the boundary of the landfill, 

25 determine the nature and extent of contamination, define the site geology and 

26 hydrogeology, and evaluate the potential for contaminants of potential concern (COPCs) to 

27 migrate off site. The field investigation included conducting electromagnetic and 

28 magnetometer surveys of the area in an attempt to define the landfill boundaries. Nature 
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1 and extent of contamination was investigated by collecting ten surface soil, five subsurface -3 

2 soil, one surface water and three sediment samples. Three shallow and two deep 

3 monitoring wells were installed and sampled to investigate the potential impact on 

4 groundwater quality. Boring logs of the monitoring well boreholes were evaluated to 

5 define the subsurface geology and hydrdgeology. 

6 6.12 Summary of Findings and Nature and Extent of Contamination 
7 The findings of the field investigation, specifically the geologic, hydrogeologic and 

8 geophysical investigation, and the analytical results are summarized below. 

9 6.1.2.1 Summary of Geology and Hydrogeology 

10 The stratigraphy encountered during the remedial investigation at Site 2 includes sands 

11 and clays of the Pliocene Yorktown Formation, and silts, sand and clay of the post-Pliocene 

12 sediments. The top of the Yorktown Formation is considered to be the ll-ft thick greenish- 

13 gray clay encountered at a depth of approximately 39 ft below ground surface. The 

14 Yorktown Formation clay is underlain by up to 18 ft of fine sand with relatively thin clay 

15 beds encountered at the downgradient location. The overall thickness of Yorktown .. 

16 Formation encountered at Site 2 is 28 ft. 

17 Overlying the Yorktown Formation clay at this site is a 4 to 5 ft-thick medium to fine sand. 

18 This sand unit is overlain by a 2 to 4 ft thick clay layer that pinches out to the south. This 

19 thinner clay is overlain by another 3 to 4 ft-thick layer of greenish-gray fine sand. Between 

20 the top of that sand and ground surface is approximately 28 ft of interbedded, generally 

21 discontinuous, silty sand, clay, clayey sand and silt beds and lenses. . 

22 Fill material was encountered in the upper 4 ft at SJSO2-MW3S, located adjacent to the 

23 southwest comer of the landfill, and is suspected in the other downgradient shallow well, 

24 SJSO2-MW2S due to the number of utility lines located adjacent to the well. 

25 The hydrostratigraphic units identified at Site 2 during the RI include the Yorktown 

26 Aquifer, the Yorktown Clay Aquitard, an Intermediate Water-bearing Zone, and a Water 

27 Table Aquifer. 

28 The Yorktown Aquifer at Site 2 consists of the sand unit underlying the Yorktown 

29 Formation clay, at depths of about 50 ft. The potentiometric surface of the Yorktown 
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1 

2 

10 At Site 2 there is, potentially, an intermediate water-bearing zone between the Water Table 

11 Aquifer and the Yorktown Aquifer. This zone consists of a sand unit, approximately 4 to 5 

12 ft thick, at a depth of 35 to 36 ft, that is isolated from the Yorktown Aquifer by the upper 

13 Yorktown Formation clay, and is isolated from the Water Table aquifer by relatively thinner 

14 clay beds. No monitoring wells were screened within this limited intermediate sand unit. 

15 The Water Table Aquifer at Site 2 consists of the post-Pliocene sands, silts and clayely sands 

16 in the top 28 ft of the stratigraphy. The potentiometric surface of the Water Table Alquifer 

17 is found at depths of approximately 2.5 ft to -0.5 ft msl, but an accurate potentiometric 

18 surface map could not be produced for the Water Table Aquifer at Site 2 because of .the 

19 locations of the monitoring wells and tidal impacts. 

20 6.1.2.2 Summary of Geophysical Investigation 

21 EM and magnetometer surveys were conducted at Site 2 in order to determine the landfill 

22 boundaries. Anomalies were identified within the survey grid established on the east side 

23 of the pond (west and south of Building 130) and surface debris was encountered in ,the 

24 anomaly areas in the northern section of the grid, indicating that this area is a possible fill 

25 area. 

26 Magnetic and EM profiles were conducted on the west and northwest sides of the pond. In 

27 general, magnetic anomalies and EM anomalies did not correlate well. This is probably due 

28 to the high salt content of the soil and groundwater which would mask EM anomalies. 

29 Several of the magnetic anomolies are thought to be the result of buried utility lines. 

Aquifer is found at an elevation of 1 to 2 ft msl and the direction of groundwater flow is 

east, toward the Southern Branch of the Elizabeth River. 

The upper clay of the Yorktown Formation serves as a confining unit to the Yorktown 

Aquifer at this site. At Site 2 the clay is found at a depth of approximately 39 to 40 :feet and 

has an average thickness of about 11 feet: The vertical hydraulic gradient across this clay is 

approximately 0.067 ft/ft in an upward direction at the upgradient monitoring well cluster. 

Based on the November water level data, the vertical gradient at the downgradient location 

is also upward, and may vary due to the tidal infhrence. The vertical gradients measured 

during the November field study ranged from approximately 0.046 ft/ft to 0.039 ft/:ft. 
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1 The geophysical surveys did not clearly identify the landfill boundaries because of site 

2 conditions which restricted the use of the EM instrument (ponded water, potentially higher 

3 salt content in the ground water). However, where the surveys were conducted on a grid 

4 no evidence of landfilled material was identified except in the northern part of the grid 

5 6.1.2.3 Nature and Extent of COPCs 

6 The nature and extent of contamination was evaluated with respect to the contaminants of 

7 potential concern (COPCs) identified by either the Human Health Risk Assessment or the 

8 Baseline Ecological Risk Assessment. The COPCs were developed for each media at each 

9 site. 

10 Surface Soil 

11 

12 

13 

14 

15 

16 

17 

18 

19 

The distribution of organic COPCs in surface soils approximately corresponds to the 

suspected landfill boundaries with the exception of pesticides. Sample SJSO2-SSOl, collected 

furthest from the suspected landfill boundary contained only pesticides. All samples 

collected north of St. Juliens Creek Drive and east of Craddock Street contained some PAHs. 

Although the site is in an industrialized area where some level of PAH would be expected, 

the concentrations of PAH in some samples indicate that the landfill has contributed as a 

source. Garbage, blasting grit, or fuels used to accelerate burning, could contain PA.Hs. 

The landfill also is a probable source of other SVOCs (carbazole, dibenzofuran, and 

phthalates) in surface soils. 

20 Similarly, the distribution of the highest concentrations and greatest number of inorganic 

21 COPCs is consistent with the proximity to the landfill and type of materials sampled. 

22 Sample SJSO2-SS06, suspected of containing blasting grit, and sample SJSO2-SS03, located 

23 immediately adjacent to the landfill boundary contained particularly high concentrations of 

24 chromium, copper, iron, lead, manganese, nickel, vanadium, and zinc. 

25 Cyanide, while probably due to landfilling activities, does not appear to be a widespread 

26 contaminant. 

27 Subsurface Soil 

28 As with surface soil, the distribution of the highest concentration and greatest number of 

29 COPCs detected in subsurface soil samples corresponds to the suspected boundaries of the 

30 landfill. 
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1 Generally the highest concentration and greatest number of COPCs were detected :in SJSO2- 
,-Q.Y 

2 SB03 and SJS02-SB04, located at the southwest comer of the site. A nearby monitoring well 

3 boring encountered fill in the upper four feet in that area. Both of these samples have likely 

4 been affested by the landfilling activities. These are the only two samples in which a 

5 significant number of non-COPC organit constituents were detected and their pre.sence is 

6 considered to be due to landfill activities. 

7 The highest concentrations of some inorganic COPCs were found in SJS02-SBOl, a sample 

8 collected bout 200 ft away from the suspected landfill boundary. The source of those 

9 metals may be fill material used in that area (unrelated to Landfill B). 

10 Groundwater 

11 Two groundwater sampling events were conducted: Round 1 in July 1997, and Round 2 in 

12 November 1997. Although the groundwater flow direction could not be determined, the 

13 sample from monitoring well SJSO2-MW2S, the one well that is most probably 

14 downgradient of the site, contained the greatest number, and generally highest 

15 concentrations of COPCs. 

16 The analytical data do not show any clear spatial trends with respect to COPCs. The 

17 measured specific conductance in the two shallow wells located closest to the landfill are 

18 well above published values for the Water Table Aquifer. At SJSOIZ-MW2S, the specific 

19 conductance readings during the first and second sampling rounds were 6900 umhos/cm 

20 and 4150 umhos/cm ,respectively. In monitoring well SJSO2-MW3S the readings were 

21 24000 umhos/cm and 1200 umhos/cm. The elevated readings may be due to naturally 

22 elevated salt content or from landfill leachate. 

23 

24 

25 

26 

27 

28 

29 
,. _.._ 

30 

The measured concentrations of iron found in samples from SJSO’L-GWlS (located 

upgradient from the landfill) were well within the published range of iron concentration for 

the Water Table Aquifer. Samples from SJSO2-GWILS, however are well above the 

maximum published value (377,000 ug/L for Round 1 and 20300 ug/L for Round 2). The 

concentrations decrease corresponds to a decrease in turbidity between sampling rounds, 

but the Round 2 concentration is elevated relative to published values despite having a 

turbidity of only 16 NTU. The landfill may be the source of high iron concentrations in 

SJS02-GW2S; however, it is possible that iron from pipes related to the adjacent utility lines 
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1 may be dissolving into the shahow groundwater and impacting iron concentrations in the 

2 samples. 

10 The pH measured in the two Yorktown Aquifer monitoring wells ranged from 7.2 to 9.35, 

11 all above published values for the aquifer. pH readings collected on samples from deep 

12 monitoring wells (during development and sampling) at some of the other sites at the 

13 Annex (Site 5 and Site 3) have similarly high readings. These Base-wide data indicate that 

14 the pH of the groundwater in the Yorktown Aquifer in the St. Juliens Creek Annex area is 

15 higher than that found in the surrounding areas, but does not indicate the presence of a 

16 specific source of contamination for the aquifer. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 Sediment 

28 The concentrations of several of the metal COPCs, including arsenic, chromium, copper, 

29 lead, vanadium, zinc in the two sediment samples collected from within the central landfill 

30 pond are high relative to most of the surface soil samples collected at the site. 

31 Concentrations of these metals in the these samples are similar to those found in the most 

Based on the limited available data, it appears that no deep monitoring wells are located 

downgradient (east) of the landfill. The greatest number of COPCs were detected in the 
, 

sample that appears to be upgradient oi the landfill (SJS02-GWlD). The chloroform 

detected in both Yorktown Aquifer wells during Round 1 is considered to be a laboratory 

contaminant and not due to the landfill. Two Priority Pollutant metals, antimony and 

arsenic, were detected in the filtered sample from well SJS02-GW2D in Round 2. These 

metals were not found in any other filtered or unfiltered samples from this well. 

Surface Water 

The source of the inorganic COPCs in surface water is very difficult to determine at this site 

because the sample was collected close to the culvert that connects the pond to St. Juliens 

Creek. The sample was collected as the tide was going out, however there is a clear tidal 

effect on the pond and during rising tides, the surface water flows into the pond from the 

creek. The pond also receives rainwater runoff from the drainage ditches along Craddock 

Street. The surface water COPCs correlate closely with the sediment COPCs that were 

found at relatively high concentrations at that same location. The presence of the COPCs in 

the sample may be due to contaminants coming from the creek, suspended solids in the 

samples, or dissolved metals leached from the landfill or sediments. 
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1 contaminated surface soil samples (SJSO2-SS03 and SJSO2-SS06) indicating that the 

2 contribution of sediment from the landfill is impacting the pond sediment quality. The 

3 concentration of these metals in the sediment sample collected from the drainage d.itch 

4 (SJSO2-SDOl) are significantly lower. The organic constituents found in the sediment, 

5 predominantly PAHs and pesticides, may be contributed from drainage ditch runoff. 

6 6.1.3 Summary of Fate and Transport 
7 The majority of the COPCs detected in the soils, sediments, surface water and groundwater 

8 at Site 2 can be classified as persistent, non-volatile and non-degradable metals (antimony, 

9 arsenic, beryllium, cadmium, chromium, copper, lead, mercury, nickel, thallium and zinc) 

10 and very slowly degradable organics that include PAHs, PCBs and other SVOCs. These 

11 chemicals strongly sorb to soils and sediments and are relatively immobile. Concentrations 

12 in soils and sediments will persist into the future with only slow dissolution of metals to 

13 groundwater and surface water. 

_a 1. 

14 The volatile, soluble, degradable VOCs such as acetone and carbon disulfide were found 

15 only in trace concentrations in the soils and sediments. There are no data that indicate these 

16 chemicals ever reached the groundwater. 

17 6.1.4 Conclusion and Recommendations 
18 The objective of the Remedial Investigation at Site 2 was to delineate Landfill B, ide:ntify the 

19 impact of landfilling activities on environmental media, and determine the extent of any 

20 impact that was identified. The extent of the landfill was delineated by the combination of 

21 the geophysical survey and soil boring data. In general, the distribution and nature of the 

22 COPCs identified for the site is consistent with the delineated boundaries and the site 

23 history. 

24 The presence of metals in the surface soil and sediment, and the presence of PAHs amd 

25 other SVOCs in subsurface soil, surface soils and sediments are consistent with landifill 

26 activities. The landfill is not considered to be the source of pesticides found in surfa.ce soil 

27 and sediment samples. The presence of PCBs in some sediment and surface water samples 

28 is not explained as PCBs were not reported to have been disposed in the landfill. Similarly, 

29 the VOCs detected at low concentrations in soil and sediments were not reported to have 

30 been disposed in the landfill, and the source of these VOCs is not known. 
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1 It does not appear that Priority Pollutant metals or organic COPCs are leaching to 

2 groundwater, although iron concentrations in the Water Table Aquifer are higher than 

3 published values for the aquifer. The direction of groundwater flow has not been 

4 determined for the Water Table Aquifer, and therefore it is not possible to determine which 

5 samples have been collected downgradidnt of the landfill. The tides impact the water levels 

6 in the shallow aquifer and may impact the direction of groundwater flow. 

7 Similarly, the direction of groundwater flow in the Yorktown Aquifer has not been 

8 determined accurately and also fluctuates with the tides. It appears from the limited data 

9 that no monitoring wells were installed downgradient from the landfill, and therefore the 

10 potential impact on groundwater quality in that aquifer has not been fully evaluated. 

11 For Site 2, current and future risks and hazards are within or below EPA’s acceptable risk 

12 range for groundwater, surface water, and sediment for all exposure scenarios (RME and 

13 I- CT)., For surface soil, the evaluation for the child trespasser, adolescent trespasser, adult 

14 tresp&ser, residential child, residential adult, groundskeeper and the construction worker 

15 results in non-carcinogenic risk estimates above EPA’s acceptable risk rangzJor the 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

adolescent and adult trespasser, EPA’s acceptable risk range was exceeded for the RME 

evaluation, but not for the CT evaluation. RME carcinogenic risk estimates for the 

trespasser (child, adolescent, adult) and resident (child, adult) are outside of EPA’s risk 

range. The CT evaluation for the three trespasser scenarios produced a risk which was 

within EPA’s acceptable risk range. For subsurface soil, the evaluation for the construction 

worker resulted in non-carcinogenic risk above EPA’s acceptable risk range using the RME 

value and within EPA’s risk range using the CT value. For sediment, lead was the only 

constituent detected at a concentration above COPC screening levels. The current and 

future risks and hazards are within EPA’s acceptable risk range for all other exposure 

scenarios. 

26 Based on the findings presented in this report, the following recommendations are 

27 presented: 

28 1) At present there is insufficient data on the natually occurring concentrations of 

29 inorganic constituents in all media that were sampled and evaluated. A study 

30 should be conducted with a sufficient number of samples, collected in background 

31 locations, to statistically determine the background concentrations of inorganic 
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1 

2 

constituents in groundwater, surface water, sediment, surface soil and subsurface 

soil. 

Re-evaluate the risk to human health and the extent of contamination using the 

results of the planned soil background study to be conducted at St. Juliens Creek 

Annex. 
,’ 

6 

7 

8 

9 

10 

11 

12 

13 
_. -, 

14 

15 

16 

17 

18 

19 

2) 

3) 

4) 

5) 

6.2 

Collect and anlayze surface water samples originally scheduled for the RI. 

Install additional groundwater monitoring wells in the shallow aquifer to determine 

the direction of groundwater flow and monitor groundwater in the shallow aquifer. 

Install an additional Yorktown Aquifer groundwater monitoring well, 

downgradient of the site to monitor groundwater quality in that aquifer. 

Site 5 Summary and Recommendations 
Site 5 (the Burning Grounds) is located off of Craddock Street in the northern part of the 

facility. Wastes disposed of at the site include black powder, smokeless powder, explosive 

D, Composition A-3, tetryl, TNT, fuses, carbon tetrachloride, trichloroethylene (TCE:), paint 

sludges, pesticides, and various types of refuse. The site currently consists of an open field 

with areas overgrown with high reeds. A significant part of the area is covered with a thick 

(18-inch) layer of gravel. XI-I 1977, the surface of the area was covered with straw, burned 

(possibly with oil as an accelerant), diced, and burned again, in an effort to decontaminate 

the soil. Two related subsites were also investigated: a former caged pit and a drop tower. 

.20 This section briefly summarizes the work performed at Site 5 (Section 6.2.1), the findings of 

21 the field and analytical program, including the nature and extent of contamination (ISection 

22 6.2.2), the fate and transport of the contaminants of potential concern through the 

23 environmental media at the site (Section 6.2.3), and the conclusions and recommendiations 

24 (Section 6.2.4). ’ 

25 

26 

27 
--\ 

28 

29 

6.2.1 Summary of Work Performed at Site 5 
The objectives of the remedial investigation was to delineate the boundary of the burning 

ground, locate the former caged pit, determine the nature and extent of contamination at 

the burning ground, drop tower and caged pit, define the site geology and hydrogeology, 

and evaluate the potential for contaminants of potential concern (COPCs) to migrate off 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

site. The field investigation included conducting electromagnetic and magnetometer 

surveys of the burning ground and caged pit areas in an attempt to define the boundaries of 

the burning grounds and locate the caged pit. Nature and extent of contamination was 

investigated by collecting nine surface soil, eight subsurface soil, and three sediment 

samples from the Burning Ground area; Three subsurface soil samples from the caged pit 

area and four subsurface soil samples from the drop tower area. Three shallow and two 

deep monitoring wells were installed (in the Burning Ground area) and sampled to 

investigate the potential impact on groundwater quality. Boring logs of the monitoring well 

boreholes were evaluated to define the subsurface geology and hydrogeology. 

IO 6.2.2 Summary of Findings and Nature and Extent of Contamination 
11 The findings of the field investigation, specifically the geologic, hydrogeologic and 

12 geophysical investigation, and the analytical results are summarized below. 

13 6.2.2.1 Summary of Geology and Hydrogeology 

14 The stratigraphy encountered during the remedial investigation at Site 5 includes sands and 

15 clays of the Pliocene Yorktown Formation, and silts, sand and clay of the post-Pliocene 

16 sediments. 

17 The stiff clay that comprises the top of the Yorktown Formation, is encountered at a depths 

18 ranging from approximately 14.5 ft to 20 ft below ground surface and has an average 

19 thickness of 27 ft. At SJSOS-MW2D, a 2-foot thick layer of fine sand was encountered, 

20 interbedded with the Yorktown Formation clay at a depth of 29 ft. The clay overlies 

21 approximately 13 ft of sand, clayey sand and silty sand. 

22 Overlying the Yorktown Formation clay at this site is 14.5 to 20 ft of sand, silty sand, silt 

23 and clay. Above the Yorktown Formation clay is a fine to medium sand unit that appears to 

24 be continuous across Site 5. This sand is overlain by clay and silt to the north, silty sand at 

25 the western shallow monitoring well and interfingering clay and silty sand at the 

26 southeastern location. 

27 The hydrostratigraphic units identified at Site 5 include the Yorktown aquifer, the 

28 Yorktown Formation clay aquitard and the Water Table Aquifer. The Yorktown Aquifer is 

29 encountered at depths of 43 to 46 ft, at Site 5. The potentiometric is found at an elevation of 

30 approximately 1.6 to 1.8 ft msl and the direction of groundwater flow varies. Although the 
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1 expected groundwater flow direction is to the east (toward the South Branch of the 

2 Elizabeth River, the potentiometric surface map indicates that in the northern part Iof the 

3 site, the flow is to the west. In the southern part of the site the flow is to the southeast, 

4 toward the South Branch of the Elizabeth River. Water level data indicate that the 

5 potentiometric surface will vary with the tides; therefore, the flow direction may vary with 

6 the tides. The horizontal flow gradient is very flat (approximately 0.0003 ft/ft), but there 

7 are not enough data to determineif a true reversal of flow direction occurs at the site. 

8 The upper clay of the Yorktown Formation serves as a confining unit to the Yorktown 

9 Aquifer at this site. At the northern monitoring well cluster there is essentially no vertical 

10 hydraulic gradient across the clay. At the time of the July measurements, the vertical 

11 gradient at the southern location was 0.06 ft/ft in the upward direction. It is expected, 

12 however, that the gradient may vary in magnitude and direction based on tidal influences. 

13 The Water Table Aquifer consists of Post-Pliocene sediments overlying the Yorktown 

14 Formation clay. The direction of groundwater flow in the aquifer is toward the east and the 

15 gradient is approximately 0.0125 ft/ft. The direction of groundwater flow may be 

16 controlled by discharge to a marsh that borders the site to the east. 

17 6.2.2.2 Summary of Geophysical investigation 

18 Geophysical surveyswere conducted at two locations at Site 5: the Burning Grounds and 

19 the caged pit area. The majority of the EM anomalies identified at the Burning Grounds are 

20 associated with metallic and other objects at the surface. The only two EM anomalies that 

21 are not associated with surface materials are located about 230 ft and 200 ft south of 

22 Building 272. These anomalies are apparently caused by buried materials or changes in salt 

23 or clay content of the soil. Because the site activities did not create conditions that would 

24 change the EM characteristics of the soil, the data did not indicate the site boundaries. 

25 The magnetic and conductivity surveys conducted in the area of the caged pit identified 

26 coincident m-phase, conductivity and magnetic anomalies, considered to be buried debris 

27 from the former caged pit. The data were used to locate the subsurface soil sampling 

28 locations used to investigate this feature. 
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5 

10 The distribution of 2,4-DNT, a constituent of explosives, may be the best indication of the 

11 extent of contamination and the site boundaries. The samples that did not contain 2,4-DNT 

12 include SJSOS-SSO9 to the west of the burning grounds, SJSOS-SS02, on the southwest, and 

13 two samples of the gravel that cover the former burning grounds area (SJSOS-SSO6 and - 

14 SSO8). PAHs were found in all surface soil samples including two samples of gravel 

15 covering the former burning surface. The source of the PAHs may be deposition of 

16 airborne PAHs from industry in the area, oils used to remediate the site in 1977, or from 

17 materials stored at the site after burning activities ceased. 

18 Pesticides appear to be widespread and are generally present at low concentrations. The 

19 presence of pesticides in surface soil may be the result of periodic past application of these 

20 chemicals to the grounds of the Base, although pesticides were reported to have also been 

21 disposed at the site. The concentrations of pesticides in sample SJSOS-SS09, located in the 

22 grassy area to the west of the burning grounds, are particularly higher than concentrations 

23 in other samples. 

24 

25 

26 

27 

28 

29 

30 Based on the distribution of inorganic and organic COPCs in surface soil, the extent of site 

31 impacts in surface soil has not been defined to the north, west and south. 

6.2.2.3 Nature and Extent of COPCs 

The nature and extent of contamination was evaluated with respect to the COPCs identified 

by either the Human Health Risk Assessment or the Ecological Risk Assessment. The 

COPCs were developed for all media at each site. 

Surface Soil 

VOCs in surface soils are not present at high concentrations or in samples that would be 

associated with burning activities. The presence of gravel in a sample that covers the 

former burning ground area may indicate that VOCs are present as a result of storage of 

heavy equipment and other materials at the site. 

Lead is the most widespread Priority Pollutant metal COPC. The locations of elevated lead 

concentrations correlates well with the presence of 2,4-DNT. The high concentration of 

arsenic in SJSOS-SSO9 does not appear to correspond to site activities and may be related to 

pesticides. Sample SJSOS-SSOl, the northernmost sample, contained the highest 

concentration of several metals including barium, copper, iron, lead, manganese, nickel, 

silver, thallium and zinc. 
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1 Subsurface Soil 

2 In the Burning Ground area distribution of volatile constituents in the subsurface soil does 

3 not correlate to the location in which VOCs were detected ‘in surface soil. The only COPC 

4 VOC was found in a sample located close to Building 35. It is possible that the presence of 

5 COPCs is related to activities in that b&ding or as a laboratory contamination. 

6 Although benzo(a)pyrene was the only PAH identified as a COPC, other PAHs we:re 

7 detected in every sample. The presence of the PAH below ground surface is an indication 

8 that soil quality has been impacted by site activities, most likely the use of oil as an 

9 accelerant. Most of the subsurface soil samples collected away from the burning area (those 

10 located by the caged pit and former drop tower) have either no PAHs or very low 

11 concentrations of PAH relative to what was detected in the burning ground area. 

., -_ 

12 Dioxins were found in subsurface soil of the Burnin g Ground area, and may be present as a \ 

13 result of the burning of PCB contaminated oil. The distribution of the dioxin, considered as 

14 an indication of the area of burning, indicates that the bum area has not been defined to the 

15 east, as the easternmost samples (SJSOS-SB03 and SJSOS-SB07) both contained dioxin. 

16 The subsurface soils so not appear to contaminated with pesticides. 

17 The distribution of COPC metals in the subsurface soil does not indicate a clear pattern of 

18 metals contamination that would be associated with site activities. The concentration of 

19 metals in soil at location SJSOS-SSOl/SBOl decreases significantly with depth. The high 

20 levels of barium, iron, lead, and zinc, decrease significantly within the top three feet. 

21 The’distribution and concentrations of COPCs detected in the subsurface soil at the caged 

22 pit area are not indicative of contamination produced by site activities. 

23 Although there is little indication of significant subsurface soil contamination in the former 

24 drop tower area, the presence of PAHs at depth in SJSOS-SB15 indicates the potential for 

25 undetected surface soil contamination. 

26 Groundwater 

/ s- . 

27 During the RI the direction of groundwater flow in the Water Table Aquifer was 

28 determined to be to the east-southeast. Therefore there are no Water Table Aquifer 

29 monitoring wells directly upgradient or downgradient of the site. The soil analytical data 
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1 indicate that monitoring well SJSO5-MWlS may be within the area used for burning. 
, ‘$ 

2 Monitoring well SJSO5MW2S is most downgradient, and perhaps within the site, and 

3 SJSO5-MW3S is side gradient or (perhaps) downgradient, depending on the boundary of the 

4 site. 
,’ 

5 Two groundwater sampling events were conducted: Round 1 in July 1997, and Round 2 in 

6 November 1997. Although there are no organic COPCs detected within the shallow wells, 

7 there is some indication that toluene may be leaching from the subsurface soil at SJS05-SBOl 

8 into the groundwater (SJSO5-GWlS). 

9 Although there are several inorganic COPCs detected. within the shallow groundwater, 

10 there is no clear evidence of a particular source area at Site 5. Areas where concentrations 

11 of metals in surface soil are particularly elevated (e.g. lead and nickel in SJSO5-SSOI), do not 

12 show a corresponding elevated concentration of these metals in the shallow groundwater. 

13 However, there are more COPC metals in the samples collected from the southernmost 

14 wells (for both filtered and unfiltered samples) than in the northern well. This indicates that 

15 the site as a whole may be contributing COPC metals to the shallow groundwater. 

16 The measured specific conductance at SJSO5-MWlS (8000 umhos/cm ) and SJSO5MW2S 

17 (7000 umhos/cm and 1990 umhos/cm) are well above the range of published values (121 to 

18 1569 umhos/cm) for the aquifer (Siudyla et al. 1981). The elevated readings may be due to 

19 naturally elevated salt content, high dissolved solids, or contamination from the site. 

20 The measured concentrations of iron are generally all above the published (Siudyla et al. 

21 1981) maximum concentration for the aquifer. 

22 The potentiometric surface of the Yorktown Aquifer indicates *at in the area of Site 5, flow 

23 in that aquifer is to the west, south and southeast. Although the lack of data points and 

24 tidal influence make the direction of groundwater flow somewhat uncertain, it appears that 

25 SJS05-MW2D may be downgradient of the site while SJS05-MWlD is upgradient of the site. 

26 There is no indication that Site 5 is the source of chloroform detected in Round 1 samples 

27 from these wells. No chloroform was found in shallow wells or in Round 2 samples from 

28 the Yorktown wells. There are no Priority Pollutant COPCs in the upgradient Yorktown 

29 Aquifer monitoring well samples, and several in the downgradient samples, despite a lower 

30 turbidity in the downgradient samples. Although this would indicate that the site may be 
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4 

5 The pH measured in the two Yorktown*Aquifer monitoring wells range from 6.49 to 9.9. 

6 pH readings from deep monitoring wells (during development and sampling) at some of 

7 the other sites at the Annex (Site 2 and Site 3) have similarly high readings. These Eiase- 

8 wide data indicate that the pH of the groundwater in the Yorktown Aquifer in the !St. 

9 Juliens Creek Annex area is higher than that found in the surrounding areas, but does not 

10 indicate the presence of a specific source of contamination for the aquifer at Site 5. 

11 

12 

13 

14 

17 

18 

19 

20 

21 

22 

23 
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acting as a source for these metals, it is unlikely that the metals would migrate through the 

upper Yorktown Formation clay (particularly in the absence of a strong downward1 flow 

gradient). For this reason, the site is not considered to be the source of metals in the 

Yorktown Aquifer, downgradient of the site. 

Sediment 

The highest concentrations of both organic and inorganic COPCs are generally found in the 

upstream sediment sample (SJSOS-SDOl). This sample was collected from a drainage ditch 

about 140 ft east-southeast of the surface soil sample location SJSOS-SSOl. It is likely that 

the source of metals contamination in the surface soil sample also contributed to the 

concentrations in the sediment or that surface soil has washed into the ditch, resulting in 

contamination of the sediment. This sediment sample also had the highest concentration of 

the explosive, 2,4,-dinitrotoluene indicating that the sample is probably within the burn 

area, or that the ditch receives runoff from former burn areas, north (upstream) of that 

location. The highest concentration of pesticides was also found in this sample, however 

this would be expected as the sample is adjacent to a maintained grassy area where 

pesticides may have been applied. Pesticide concentrations drop off markedly downstream 

of the marsh. 

24 The concentration of PAHs is also highest in the upstream sample. The source of the PAHs 

25 may be oils used to promote burning of the soils during site clean-up activities. 

.-“. 

26 6.2.3 Summary of Fate and Transport 
27 The majority of the COPCs detected in the soils, sediments, surface water and groundwater 

28 at Site 5 can be classified as persistent, non-volatile and non-degradable metals (antilmony, 

29 arsenic, beryllium, chromium, copper, lead, mercury, nickel, silver, thallium and zinc) and 

30 very slowly degradable organics that include PAHs, explosives, dioxins, pesticides and 

31 other SVOCs. These chemicals strongly sorb to soils and sediments and are relatively 
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SUMMARY OF RESULTS 

1 immobile. Concentrations in soils and sediment will persist into the future with moderate -3 

2 dissolution of metals to groundwater. Transport of metals in groundwater, whether in the 

3 dissolved or particulate form, to Blows Creek is possible. 

4 The volatile, soluble, degradable VOCs such as acetone, Z-butanone and toluene were found 
,’ 

5 only in trace concentrations in the surface, subsurface soils and sediments. Only toluene 

6 was found in very low concentrations in groundwater indicating limited migration of.VOCs 

7 to groundwater. 

8 62.4 Conclusion and Recommendations 
9 The objective of the Remedial Investigation at Site 5 was to delineate the Burning Grounds 

10 and the former caged pit area, identify the impact of site activities on environmental media, 

11 and determine the extent of any impact that is identified. 

12 Organic and inorganic COPCs were identified for all media at the site. Explosive 

13 constituents, PAHs, and lead in the surface soil and PAHs and dioxin in the subsurface soil 

14 are good indicators of the extent of contamination due to site activities. Based on the 

15 distribution of these constituents in the various media, the extent of contamination (and the 

16 extent of the site boundaries) have not been determined. 

17 Although there are no organic COPCs in shallow groundwater, there are several inorganic 

18 COPCs in the dissolved fraction of the Water Table Aquifer samples that indicate the site 

19 may be acting as a source. The extent of this contamination has not been determined as 

20 there are no Water Table Aquifer monitoring wells located directly downgradient of the 

21 site, or at the downgradient edge of contamination. Although there are more dissolved 

22 metals in the Yorktown Aquifer monitoring wells at this site than at other sites on the Base, 

23 it is considered unlikely that these metals are migrating through the confining clay of the 

24 Yorktown Aquitard, particularly without a strong downward vertical gradient. 

25 The former caged pit area was identified using geophysical techniques. Results of the 

26 subsurface soil sampling and analysis do not indicate contamination related to site 

27 activities. 

28 At the former drop tower area, there is some indication of subsurface soil contamination 

29 from PAHs. 

6-16 DRAFT CT028.. 



1 
--x 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

; I. 16 Based on the findings presented in this report, the following recommendations are 

17 presented: 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 3) Collect and artlayze surface water samples originally scheduled for the RI. 

28 

29 

For Site 5, current and future risks and hazards are within EPA’s acceptable risk range for 

shallow groundwater for all exposure scenarios (RME and CT). For deep groundwater, 

non-carcinogenic RME risk estimates are above of EPA’s acceptable risk range for the adult 

resident, but within EPA’s acceptable risk range for the child resident. For surface soil, the 

evaluation for the child trespasser, residdnt (child, adult), groundskeeper and construction 

worker results in non-carcinogenic risk estimates above EPA’s acceptable risk range. For 

the child trespasser, EPA’s acceptable risk range was exceeded for the RME evaluation, but 

not for the CT evaluation, RME estimates of carcinogenic risk from Site 5 surface so:ils 

exceeded EPA’s acceptable risk range for the residential child and adult and 

groundskeeper. The CT evaluation for these scenarios produced a risk which was within 

EPA’s acceptable risk range. For subsurface soil, risk estimates are above EPA’s acceptable 

risk range for the construction worker. For sediment, EPA’s non-carcinogenic risk range 

was exceeded for the child trespasser, the child resident, and the adult resident. The 

current and future risks and hazards are within EPA’s risk range for all other exposure 

scenarios. 

At present there is insufficient data on the natually occurring concentrations of 

inorganic constituents in all media that were sampled and evaluated. A studiy 

should be conducted with a sufficient number of samples, collected in background 

locations, to statistically determine the background concentrations of inorganic 

constituents in groundwater, surface water, sediment, surface soil and subsurface 

soil. 

2) Re-evaluate the risk to human health and the extent of contamination using t.he 

results of the planned soil background study to be conducted at St. Juliens Creek 

4) Install additional Water Table Aquifer wells upgradient and downgradient of the 

site. 
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1 5) Install one additional Yorktown Aquifer Monitoring well to determine the direction 

2 of groundwater flow more accurately and to provide additional data on the water 

3 quality of that aquifer. 

4 6) Conduct additional surface soil ympling to the north, east, and south of the Burning 

5 Grounds to define the extent of surface soil contamination. 

6 7> Conduct surface soil sampling in the former drop tower area to determine the extent 

7 of potential surface soil contamination. 

8 8) Conduct additional subsurface soil sampling, particularly to the east of the Burning 

9 Grounds to determine the extent of contamination. 
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APPENDIX A 

Surface Geophysical Survey 



APPENDIX B 

Geoprobe Soil Sample Descriptions 



I DESCRIPTIONS OF DPT SUBSURFACE SOIL SAMPLES 
SITE 2 AND SITE 5 

Sample Depth (in feet) Description 

Site 2 
SJSO2SBOl O-5 Water at 5 feet. 

I I 
I IYellowish-grey, silty sand (SM). Water at 4 

SJSO2-SB02 I o-4 <‘Ifeet. - 
I 

t I 

SJSO2-SB03 I o-3 ISilty sand (SM). Composite sample. 

I I 
SJS02-SB04 O-6 IVery moist at 6 feet. 

I 
SJSO2-SB05 o-4 IYellowish-grey sand, water at 4 feet. 
Site 5 I I c---- 
SJSO&SBOl 

SJSOSSB02 

I 
SJSO5SBO3 

Top soil. Silt (ML), dark grey, glass and 
o-2 brick fragment. 

Dark greenish grey, clayey silt, micaceous. 
Very moist. Wood chip at 8 feet. Water at 

2-8 5.5 feet in hole. 

o-2 No sample. 
2-4 Dark grey clayey silt (ML) 

I (Light grey fine sand (low recovery). Gravel. 

Landfill B and Burning Grounds 

SJSOS-SB04 

SJS05-SB05 

SJSO5-SBO6 

o-3 Dry. 
3-4 Dark grey clayey silt. Moist. 

o-3 No sample (Gravel). 
3-4 Brown and black mottled silt (ML). 
4-5 Dark greenish grey fine sand. 

Not recorded. 

o-1 Gravel. 
Yellow fine to med. sand. Very moist to 

SJSOS-SB07 
1-5 saturated. 

o- 1.5 Gravel. 
1.5-4 Dark greenish grey silt (ML), little clay. 
4-5 No sample. 

Dark greenish-grey v. fine sand (SP-ML). 
I 1 5-8 1 Water at 5 feet. in sand. 
SJS05-SB08 

SJSOS-SBO9 

o-2 Yeltowish-grey sand. Dry. 
2-4 Brown silt, wet at 4 feet. 

0 - 0.5 Brown topsoil. 
0.5 - 1.5 Shells, tr. fine sand and silt. 
1.5-4 Dark vellowish brown fine sand. 
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APPENDIX C 

Monitoring Well Boring Logs 
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Monitoring Well Construction Diagrams 
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I 

>RILLING METHOD AN0 EQUIPMENT USED : )jJpl - p’/v ‘m / $4 U 3 &tmu - r”R, r 
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+-i j 
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)RILUNG METHOD AND EOUIPMENT USED : {+SP - c ’ /on rQ / fi uA W&a, - t* 2 c* 

VATER LEVELS : START: ’ END : LOGGER : L. ~~~~~~ 

8- 

8- Grout 

ABOVDIAC XL5 



PROJECT NUMBER BORING NUMBER 

bW~-o~% HO25 

s=O~ 
I-3, 

SHEET 1 OF 1 

I 

WELL COMPLETION DIAGRAM 

LOCATION : 

8- 

‘\ 
A 1.A 
i j i 

I ) 

i 
’ iJ3.o’J 

-5 

-6 

2- Top of cuing elevation 

J) venl hole? w 

&9E&r/ 

/ 

4- oiJmsler/tyW ot well ClSmQ 2” V6 

5- Type/slot size of screen (&Of0 51& 3’ 31a PJC 

<*p,, 3.0’- 13.0’ 

0- Grour 

81 GIWI mix used 

b) Method of Qlacemsnt fdfi - 

c) thm-artv of ws(L CarmQ Qrout I+ 

Davrlopment method w / 5v-y 

Development rune 

ABOVDIAG.XLS 



! 
3b 

-6 

2- Top of casing elevation 71r2-7 
@-’ a) vent hole? j/+S 

3- Wollho~ protection coves type SiexI 

l ) w”u hole? 

4- Dimnstsr/tvpe of well caring 3 ” VW+. p VC 

5- Tvue/rlot sir. of *meon 

3.z’ 
O.olo Sot - ‘X’bk, PVC 
- 13.L’ 66-S 

ABOVOIAG XL5 



rPROJECT NUMBEA 

r 

BORING NUMBER % CA& 

Snos- Hw \fs SHEET 1 OF1 

WELL COMPLETION DIAGRAM 

‘ROJECT : Ahwf c&&&d= s-7. Tu!t--s fJ7er 
LOCATION : s (7-E < H&j 113 

;LEVATlON : 70 t p,s ft..+’ . I ~---+I DRILLING CONTRACTOR : f&Dr 

MLUNG METliOD AND EC&MENT USED : K’/& Hsc) U~+J‘I fiU&, u,lI+ W-I’), AW &t-l- 

VATER LEVELS : START : END : LOGGER : L. jz#dcy- 

2 

-6 

2- Top of casing alevation ~,ssIA/rr~/ 

8) vent hole? M 
/ 

6- Tm screen fitter 
: 

a) Quantmtv used 4z-$te 

7- Tyw of MJ 

8) Duantitv ussd & L P&M- S-)- 93’ 

6- Grout 

al Grout mm used 
b) Method of rJacwncmt 

Cl Qurntltv of well casmg prow 

Deveiownent method chef * &WA 

Development tme 4,s’ ho&q 

Estimrrsd purge volume 210 c&/l&l s 

Commsntr 6” WC 

ABOVOIAG XL5 



PROJECT NUMBER BORING NUMBER 

ba07 - 023 mcL,-13 
s..Isa- 

SHEET 1 OF 1 

WELL COMPLETION DIAGRAM 
I 

‘ROJECT : 9 3d-,<~o\selc csnc\ru LOCATION : 

LEVATION : DRILLING CDNTRACTOR : 

VATER LEVELS : 

Stcm~ 
START :?h \k, 

i 
I 

i 

-6 

-6 

2- Top of cuing sbvuion 

e/Y LDI/ 8bwnthola? ,eJ 

3- Wallhead protection cover tm -5?cE\ - 5h&, ,L7 

aI WOOD holo? c, \ 

b) concrete p&f Dimensions 1’ x 3’ 

4- DiBmstsrltm of well casing 2’ ts.. T>VL 

6- Tym .cmn 6nac 

aI Guantitv wad 

AEOVDIAG.XLS 



I 

PROJECT NUMBER BORING NUMBER 
‘--3 

c&(97-nzE SirsoS-fig 2D 

‘; 
SHEET 1 OF 1 

WELL COMPLETION DIAGRAM 

i 

‘ROJECT : N + Y c-B& 5.x cfbll : + en< CViiK dnn-u LOCATION : SITE-C MWZO 

:LEVATION : ro f, 7 /2 , mV ORlLLlNG CONTRACTOR : -0s 

JRILLINC METHOD AND EQUIPMENT : g’/4#’ \.t* 
I 

C”R\T PA luuo Rt2nw7 

VATER LEVELS : START :w EN6 : 7&,/53 LOGGER : & Ffb+dc&S 

8---L 

I 

2 

-6 

-6 

AEOVDIAG XL5 



‘ROJECT NUMBER BORING NUMBER 

ba07 aa% flpa‘3 =-%iT 1 OF 1 

WELL COMPLETION DJAGRAM 

8- 

-6 

4- Oiameterltypa of waU cmng 2” D; 4 PVC 

8- Grout 
l J Grout MI used 
b) Method of ol~smsnr 

cl aumtnv Of WSII c*ung grout u3p 

Dewlo~menl method jb&+amL 

oewlooment nme 3b fb- CM 

Eslimatsa purge rolume 3od * 
I 

Comments 

. . 

ABOVDIAG Xi.5 



PROJECT NUMBER ws br 
.._. ““, 

. . 

(Jo7- 023 SHEET 1 OF 1 

I 

WELL COMPLETION DIAGRAM 
/ 

..---- - . - --.. _., a --- -- -- 
lLEVATION : r DRILLING CONTRACTOR : c, -‘r&w hus.~ ccwrj. b -* LLrL\ L3.w 

)RILLING METHOD AND EQUIPMEN lJ’JLI”X(3 &,U5l& Qa - tn~~b\l e4-d A-3Do ihuLl Lq 

VATER LEVELS : START :C&t)q ENb : 71&b LOGGER: 5. i?~~&&,~~~~,* 

1 - Ground eJswnon at well 

2- top of cuing skvalion 

3- W&iead wotaction cover ryw s., ( 

Dwelopmenr method 

oswloDment nms 

Es?imarad purge volume 

ABOVOIAG XL5 



, 

APPENDIX E 

Immunoassay Screening Results 



RESULTS FOR TNT IMMUNOASSAY ANALYSIS - SOIL 
LANDFILLB (SITE 2) AND BURNING GROUNDS (SITE 5) 

ST. JULIEN’S CREEK ANNEX 

I 
II I ! I Reference Sample Ted Sample 
I I 

I 
1 Collection ! 
1 

Test j (QC Range = 210 - 230) Results 
I Site I Sample No. Date ! Date I Result i Within QC? ! Qualitative Quantitative* 

2 lSJSO2-SSO4-000 ! 6125 j 6/25 ! 217 I ves LO < 0.6 DDm 

jSJSO2-SSO3-000 6125 I 68, I v’si- ! L” 
SJSO2-SSO3-000 D 6125 / G5y / 211 : YGS I LU 
SJSO2-SSO2-000 6/25 / 6/25 1 212 I Y=3 

ISJSO2-SSO4-000 / 6125 I 6/25 I 227 i ves j ;: 

c u-3 ppm I, 
. .-- / In -nr---- :: 

- K u.3 ppm :, 
c 0.5 nnm !’ 

OJOVL-~~VJ-““” 

SJSO2-SSO7-000 METHOD BLANK 

SJSO2-SBOl-003 

SJSO2-SSO9-000 
SJSO2-SSO9-000 D 
SJS02-SB02-002 

“ILG , “l&J , LLI Y=J I 

;;; 
I - u.a pplll ! 

6/25 1 6125 227 yes 1 I < 0.5 /j ppm 6125 
’ 

6125 220 
yes 

j LO j c 0.5 I 
ppm 1; 

6125 6125 225 j yes I 1% ppm 

-6125 
/ 6125 224 / 

I 0.5 - 1.5 j; 

yes j LO 
6125 1 6/25 229 j yes I LO 

‘+p&; 
, . 

6/25 ! 6/25 224 ves I LO I < 0.5 DDm i 
I a -~ -- --- l-l---. 

c IctnTp can9 nnn I C13E 1 Cl3C I 94-l I ,,avC I In I 3 n c --- I 

SJSOZ-SB-05-002 1 6125 6/25 221 ;liS 

SJSO2SB-05-002 D 1 6/25 6/25 213 ves 
E IE~C) ecln4 nnn I EIClC c,c)r I 

SJS05-SBOl-003 
SJS05-SB03-002 
1 S JSO5-SBO9-002 
SJSO5-SBlO-002 
SJSOS-SBI I-002 
lSJSO5-SB12-002 

DIL3 1 LL3 I I yes I 
6/25 ! 215 J yes 
6125 t 215 ves 

] :: +$J--i 
I LO 1 

/ 6124 i 229 i Cf3S I LO 
I I 

<O!Snom 
I 

6125 I 
6124 : 
6/24 I 

f=ff3 

I I 
6124 I 

6124 1 224 

2iET=zF 
6124 1 229 
6124 i 216 

p=f2qzEq 

yes 
ves LO < 0.5 DDrn 

SJSOS-SB13-002 
SJS05-SB15-002 

6/24 i 6/24 I i 229 j I iis 
6/24 ’ 6124 1 230 ves 

I! ll!LEm - - -i-SB07-002 6/24 1 6/24 : 219 ;es 
SJSO5-SSOl-000 6/24 i 6/24 i 210 1 yes 
SJS05-SB14-002 j 6/24 j 6125 ; 215 yes 
SJSOS-SBO2-002 6/25 t 6/25 I 214 yes 
S JS05-SB04-003 ! 6125 ; 6/25 : 224 ves 

ISJS05-SB06-002 6125 ! 6/25 i 229 I ;& 

SJS05-SB08-002 6/25. i 6125 ; 223 / yes 
METHOD BLANK 6/26 j 6/26 1 216 yes 
SJS05-SB03-000 6/25 j 6/26 t 215 yes 
SJSO5-SSO5-000 6/26 i 6/26 j 221 yes 
SJSO5-SSO5-000 D 6/26 ; 6/26 / 230 yes 
SJSO5-SSO2-000 6/26 j 6/26 / 

I 213 i 
j 

ves I LO I < 0.5 DDm 

SJSO5-SSO3-000 i 6126 ; 6/26 220 / ;les 
SJSO5-SSO5-000 i 6/26 : 6126 / 230 I yes 

I SJSO5-SSO6-000 i 6/26 I 6/26 / 229 1 yes 
SJSO5-SSO8-000 I 6/26 6/26 j 220 1 yes 
SJSO5-SSO9-000 j 6/Z 16 6126 i 226 i yes I LO i c 0.5 ppm J 

i 

Approximate range of TNT in ppm. 



RESULTS FOR TNT IMMUNOASSAY ANALYSIS - GROUNDWATER 
LANDFILL B (SITE 2) AND BURNING GROUNDS (SITE 5) 

ST. JULIEN’S CREEK ANNEX 

,’ 
I Reference Sample / 
1 Collection / Test / (QC Range = 210 - 

Test Sample 

i Site 1 Date 1 Date I - Result- 
230) i Results 

Sample No. 

I 
2 SJS02-GV\I MS-001 i 7/I 7 ; 7117 ! u 

I Within QC? I Qualitative k Quantitative* ; 
3 1 yes LO : < 0.5 ppm I. 

SJS02-GW2D-001 1 7117 I 7117 I 212 I ves LO 1 < 0~5 DDITI 
il 

~~ -- 
SJS02-GW3S-001 ) 711 7 ( 7117 214 yes 4 LO I CO.5 --. bbm I 
S.ISO7-GWXG-001 D t 71-l 7 I 7147 224 I Vc?Is i IA% I R-4 

3 I- i 
----- - - --- --. - 

7;;; 
I 

1 tii; 2% 
I’- .-I” 4 w i5 ppb !, 

SJS02-GW2S-001 yes LO I < 0.5 ppm II 
SJS05-GWIS-001 71-l 7 j 7117 228 yes LO i c 0.5 ppm 
SJS05-GW2S-001 7/l 7 j 7117 1 227 yes 1 LO i < 0.5 

1; 
ppm j: 

SJS05-GW3S-001 7117 j 7117 225 ’ yes 3% 
SJS05-GWI D-001 7131 I 7131 222 yes LO /5-15ppb < 0.5 ppm i 5 

yes 
.LO / < 0.5 i 

ppm I II / SJS05-GW2S-001 ( 7131 i 7131 I 21: 

* Approximate range of TNT in ppb. 



APPENDIX F 

Vertical Flow Gradient Data 



Hydraulic Gradient Calculations 

VERTICAL HYDRAULIC GRADIENT CALCULATION DATA 
I I 

I 
I 

/ I 

ST. JULIENS CREEK ANNEX 
I I 

1 Elevation of 1 Depth to 1 Elevation of [ Elevation of 

Monitorina Well 1 Top of Casing 1 Date Water 1 Potentiometric 1 Bottom of \ 
ifeet msl) - (feet) Surface Screen (Ft/Ft) 

SJS02-MWOl S 7.72 713 1 i97 6.65 1.07 -9.41 
1 SJS02-MWOlD 1 7.94 1 7/31/97 1 6.13 t 1.81 I- -62.73 I I 

Elev. Difference 0.74 53.32 SJS02-MW02S 6.98 
4 I I 

7/31/97 -.--.-- 
I I 

8.01 ---. 

SJS02-MW02D 7.0 7/31/97 5.34 I I 
-1.03 

1.70 . .-- I 

-8 41 

-59.89 -. . . I 

0.0’14 3 

Elev. Difference 

, 
SJS03-MWOlS 11.91 713 l/97 2.98 8.93 -1.39 
SJS03-MWOl D 12.05 7131197 10.09 1.96 -45.96 - 
Elev. Difference 

SJSO3-MWO2S 
SJS03-MW02D 
Elev. Difference 

15.22 7131197 4.70 
14.73 7131197 13.21 

-6.97 

10.52 
1.52 
-9.00 

44.57 

Perched Water Table 

SJS06MWOl S 13.02 7130197 6.10 6.92 -3.43 
SJS04-MWOl D 13.32 7130197 11.90 1.42 -41.20 
Elev. Difference -5.50 37.77 

1 I , I I I I I 1 I I SJS04-MW03S 6.67 7130197 4.90 1.77 -9.21 I 

SJS04-MW03D 5.56 7/30/97 3.95 1.61 -52.40 
Elev. Difference -0.16 43.19 

SJSOS-MWOl S 9.12 7/31/97 6.65 2.47 -7.05 
SJS05-MWOl D 8.59 7131197 6.13 2.46 -48.89 
Elev. Difference -0.01 41.84 

-.---_--- -___ _.__. 
-7131 I97 

---_--.- --._ .- -- 
SJSO&MW02S 7.25 8.01 -0.76 -8.95 - -...--- --.. - -..-- -.-- ..___.. _ ___... - _._.___.___.__ _____ . ---- __ - -. ..-__ -_ _ __ .._.. 
SJS05-MW02D 7.12 7131197 5.34 1.78 -52.44 - .-- -.- . -.- ._.- -. - -----__. -... _-- --_ -. __ .._._. _.__ 

--- Elev. Difference -----...-. 2.54 43.49 
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Site 2 and Site 5 Analytical Data 
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CT0 028 SORTED FOR APPENDIX 213198 

Chemical Det limit Result DV Qua1 Units 
En&in Ketone 0.1 ug/L 

klSO2-GWl D-001 !PSPCB aamma-BHC 0.05 up/L U 816 

/SJSO2-GWl D-001 /PSPCB gamma-Chlordane 0.05 ug/L U 8121 /r/ 

/SJSO2-GW 1 D-001 tPSPCB Heptochlor 0.05 up/L U 8/2 l/97 

ISJSO2-GWl D-001 jPSPCB Heptachlor Epoxide 0.05 ug/L U 8121197 

SJSO2-GWl D-001 

SJSO2-GW 1 D-O0 1 i;:;:i 
Methoxychlor 0.5 ug/L U 8121197 

Toxaphene 5 us/L U 8121197 

SJSO2-GW 1 D-001 !SvTCL 1,2,4-Trichlorobenzene 10 w/L U 8/14/97 
SJSO2-GW 1 D-001 ISVTCL 1.2Dichlorobenzene 10 w/L U 8114197 
SJSO2-GW 1 D-001 lsvlcL 1,3-Dichlorobenzene 10 uq/L U 8114197 
,SJSO2-GW 1 D-001 ISVTCL 1,4-Dichlorobenzene 10 us/L U 8/14/97< 
SJSO2-GWl D-001 !SvTCL 2,2’-oxybis(l-Chloropropane 10 ug/L U 

SJSOIGW 1 D-001 isvrcL 
8/14/97. 

2.4.5Trichlorophenol 25 ugf L U 8/14/97 
SJSO2-GWl D-001 ISvrCL 2.4,6-Trichlorophenol 10 w/L U 8114197 
SJSO2-GWl D-001 kvrCL 2,bDichlorophenol 10 w/L U 

ISVTCL 
8/l 4197 

SJSO2-GWl D-001 2,4-Dimethylphenol 10 w/L U 

SJSO2-GW 1 D-00 1 ISV-TCL 

8/14/97, 

2,4-Dinitrophenol 25 ual/L UJ 8/ 14/97 

SJSO2-GWlD-OOl ISVTCL 2,4-Dinitrotoluene 10 us/L U 

SJSO2-GW 1 D-00 1 lSvTCL 

8/14/97- 

2,6-Dinitrotoluene 1 O’ua/L u 8/l PI97 
SJS02-GWlDaOl JSVTCL 2-Chloronaphthalene 10 uq/L U 8/l 4197 

S&02-GW 1 D-00 1 ISVTCL 2-Chlorophenol 10 UQIL U 

SJSO2-GW 1 D-001 ISVTCL 

8/14/97- 

2-Methylnaphthalene lOua/L U 8114197 

S.SOIGW 1 D-00 1 ISVTCL 2-Methylphenol 10 ug/L U 

SJSO2-GWl D-001 /SvTCL 

8/ 14197. 
2-Nitroaniline 25 us/L U 

SJSOIGW 1 D-001 lsvTcL 

8/14/97- 
2-Nitrophenol 10 w/L U 8/l 4197 

SJSO2-GWl D-001 ISVTCL 3.3’-Dichlorobenzidine 10 ug/L U 

SJSO2-GW 1 D-001 ISVTCL 

8114197 

3-Nitroaniline 25 w/L U 8/l 4197 
SJSOZGW 1 D-001 ISVTCL 4,6-Dinitro-2-Methylphenol 25 w/L U 8/14/97 

S&02-GW 1 D-00 1 iSvTCL 4-Bromophenol-phenylether 10 us/L U 

SJSOZGW 1 D-00 1 isvm. 
8/ 14197 

4-Chloro-3-Methylphenol 10 UQIL U 
!SvrCL 

8/l 
SJSO2-GW 1 D-001 4-Chtoroaniline 10 w/L U 8/l. 

SJSOZGW 1 D-001 ISVTCL 4-Chlorophenyl-phenylether 10 uglL U 

SJSO2-GW 1 DO01 ISVTCL 

8114197 
4-Methylphenol 10 up/L U 8114197 

SJSO2-GWlD-001 ISVTCL 4-Nitroaniline 25 us/L U 8114197 
SJS02-GWl D-001 /SvTCL P-Nitrophenol 25 w/L U 8114197 

SJSO2-GW 1 D-00 1 isvrcL Acenaphthene 10 UQIL U 8/l 4197 

,SJSO2-GW 1 D-001 lsvrcL Acenophthylene 10 w/L U 8114197 
SJS02-GWlD-001 ISVTCL Anthracene 10 w/L U 8/l 4197 
SJS02-GWlD-001 ISVTCL Benzo(a)anthracene 

k&02-GWlD-001 isvra 
u lOualL 8114197 

Benzo(a)pyrene U 

SJSO2-GW 1 D-00 1 lSvfCL 
10 w/L 8/l P/97 

Benzo(b)fluoranthene U 

S&02-GW 1 D-001 lSvTCL 

10 uaJ/L 8114197 

Benzo(a.h.Dperylene 10 m/L U 8114197 

SJSO2-GW 1 D-00 1 ISVTCL Benzo(k)fluoranthene lOua/L U 8/l P/97 

SJSO2-GWlDaOl /SvTCL bis(2-Chloroethoxy)methan 10 w/L U 8/14/97 
!SJSO2-GWl Da01 lsvTcL bis(2-chloroethyl)ether 10 w/L U 8/l P/97 

iSJSO2-GW 1 D-001 iSvrCL bis(2-Ethylhexyl)phthalate 10 w/L U 8114197, 

iSJS02-GWl D-001 wTCL Butylbenzylphthalate 10 us/L U 8114197 

ISJS02-GW 1 D-001 isvrcL Carbazole 10 w/L U 8114197 

&JS02-GW 1 D-001 lsvrcL Chrysene 10 UQIL U 8/ 1 PI97 

iSJS02-GW 1 D-001 iSvrCL Di-n-butylphthalate 10 w/L U 8/ 14197 

!SJSO2-GW 1 D-00 1 ISVTCL Di-n-Octyl Phthalate 10 &r/L U 

iSJSO2-GW 1 D-00 1 /SvTCL 

8/ 14197, 

Dibenzo(a.h)anthracene 10 w/L U 8/14/97. 

kJSO2-GW 1 D-001 isvra Dibenzofuran 10 us/L U 8/14/97 
ISJS02-GW 1 D-001 SVTCL Diethvlphthalate 10 us/L U 
tSJSO2-GWlDaOl 

0114197. 
iSvrCL 

kJS02-GW 1 D-001 
Dimethvl Phthalate a/14/97 10 UQ/L u 

iSVTCL Fiuoranthene 10 w/L U 

kJS02-GW 1 D-001 

8114197. 
Fluorene kJSO2-GW 1 D-O0 1 ISVTCL 10 us/L U 8/14/97 

ISvrCL Hexachlorobenzene 10 w/L U 8/14/p’ 
iS.S02-GW 1 D-001 ISVTCL Hexachlorobutadiene 

ISJS02-GW 1 D-001 isvrcL 
10 up/L U 8/l 

Hexachlorocyclopentadien 10 w/L U 8115 
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CT0 028 SORTED FOR APPENDIX 213/98 

L Sample ID 1 Analvsis 1 Chemical I Result Det Limit Units DV Qua1 Date Ana! __, 

/SJSO2-GWl D-001 F IMETAL Copper 6 us/L u 8/- :, 

iSJSO2-GW 1 D-001 F IMETAL Iron 30.4 5 UQ/L B ,8, 

isISO2-GWl D-001 F ik4EiA~ Lead 1 w/L U 8/6/~1 

/SJSO2-GW 1 D-001 F IMETAL Magnesium 4790 45 ual L J 817197 
~SISOZGWl D-001 F IMETAL Manganese 3.3 1 w/L IB 8/7/97 

!sISO2-GWl D-001 F IMETAL Mercury 0.12 UQIL U 8/6/97 

S-X02-GW 1 D-001 F iMETAL Nickel 7 w/L u 8/7/97- 

SJSO2-GWl D-001 F IMETAL Potassium I 5330 97 w/L 8/7/97 
SJSO~-GW~ ~-001 F IMETAL Selenium 3 w/L U 8/6/97- 
SJSOZGW 1 D-CO 1 F IMETAL Silver 3.4 3 uq/L B 8/b/97 
uso2-GWI ~-001 F IMETAL Sodium 11800 28 UQIL 8/7/97, 
SJSO2-GW 1 D-001 F iMETAL Thallium 2 udL tJ 817197 
woz-GW~D-001 F IMETAL Vanadium 9 w/L U 

,s~so2-GW~ ~-001 F IMETAL 
8/7/97, 

Zinc 9 3 w/L 0 817197 
S.602-GWl S-001 ICTOTP Total Phosphorous (as P) 0.146 0.05 ma/L 7/30/97, 
SJSO2-GWl S-001 IMCYAN Aluminum 4400 29 ug/L 7128197. 
SJSO2-GW1 S-001 IMCYAN Antimony 2 uw/L U 7/ 29197 
SJSO2-GWlS-001 IMCYAN Arsenic 3.8 3ualL J 7129197 
SJSO2-GWl S-001 IMCYAN Barium 54.5 1 UQ/L J 7128197 

SJSO2-GWI S-001 IMCYAN Beryllium 1 us/L U 7128197. 
SJSO2-GWl S-001 IMCYAN Cadmium 0.5 uq/L U 7129197 

‘SJSO2-GWl S-001 MCYAN Calcium 75600 46 ugJL 7i2ai97, 

.sJSO2-GWl S-001 MCYAN Chromium 13.2 4 UQJL K 7128197 

13.2 3 w/L J 7/28/97 SJso2-GWlS-CO1 MCYAN Cobalt 
SJSO2-GWl S-001 MCYAN Copper 6 ug/L U 7/28/97, 
SJSO2-GWl S-001 MCYAN Cyanide 5 w/L U 7122197 
SJSO2-GWl S-001 MCYAN Iron 8870 5 UQ/L 7/28/97 
S&02-GWl S-001 iMCYAN Lead 3.6 1 w/L 7129197, 

S&02-GWl S-001 IMCYAN Magnesium 21400 45 w/L 7/28/97 

SJSO2-GWl S-001 IMCYAN Manganese 988 1 w/L 712’ 

SJSO2-GWl S-001 iMCYAN Mercury 0.13 uqJL U 712 
,SJSO2-GWl S-001 IMCYAN Nickel 14.8 4 ugJL K 7/28/97 

SJSO2-GWl S-001 IMCYAN Potassium 4720 97 w/L J 7128197 
1SJSO2-GWlS-001 IMCYAN Selenium 3 ug/L UL 7129197 

kJSO2-GWl S-001 IMCYAN Silver 4.7 3 w/L B 

hSO2-GWl S-001 

7129197 
IMCYAN Sodium 44600 28 w/L 7i2ai97 

lSJSO2-GWl S-001 IMCYAN Thallium 2 w/L U 7/29/97 
lSJS02-GWl S-001 IMCYAN Vanadium 14.1 4 w/L J 7/28/97 
/S&02-GWl S-001 IMCYAN Zinc 28 3 w/L B 

/SJS02-GWlS-001 

7128197 
IPSPCB ‘4.4’-DDD 0.1 ug/L U 7131197 

ISJS02-GWlS-001 IPSPCB 4.4’-DDE_ 0.1 ug/L U 7/31/97 

!SJSO2-GWl S-001 lPSPCB 4,4’-DDT 0.1 ug/L U 713 l/97. 

ISJSO2-GWl S-001 IPSPCB Aldrin - 0.05 ug/L U 

[%X02-GWl S-001 

713 1 I97 

IPSPCB alpha-BE 0.05 ug/L U 713 l/97 - 
iSJso2-GWl s-001 lPSPCB alpha-Chlordane 0.05 us/L U 713 1 J97 

tSJS02-GWlS-001 
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CT0 028 SORTED FOR APPENDIX 213198 

1 Sample ID 1 Analvsis Chemical Result Det Limit Units DV Qua1 

S&02-GWl S-001 iSVTCL Hexachloroethane lOualL U 

S&02-GWl S-001 isvrcL Indeno(l,2.3-cd)Pvtene 10 w/L U 7/ 

.SJSO2-GW 1 S-001 ISVTCL lsophorone 10 UCIIL U 7/3O/~r 
SJSOZGWI S-001 ISVTCL N-Nitroso-Di-n-Prowlamine 10 us/L U 7/30/97 
kJSO2-GWl S-001 ISVTCL N-Nitrosodiphenylamine 10 ugJL U 7130197 
SJSO2-GWl S-001 ISVTCL Naphthalene 10 w/L U 7130197 
SJSO2-GWl S-001 isvrct Nitrobenzene lOua/L U 7130197 
kJSO2-GWl S-001 ISVTCL Pentachlorophenol I 25 us/L U 7130197 
SJSO2-GWl S-001 ISVTCL Phenanthrene 10 UdL U 7/30/97 

/SVTCL SJSOZGWI S-001 Phenol 10 w/L LJ 7/30/97 
SJSO2-GW 1 S-001 ISvrCL Pyrene 10 ua/L U 7130197 
,sJSO2-GWl S-001 IVCLOW 1, 1,l -Trichloroethane 1 us/L U 7/25/97 
SJSO2-GWlS-001 lVCLOW 1,1,2,2-Tetrachloroethane 1 UR/L U 7/ 25197 
,SJS02-GWl S-001 IVCLOW 1,l ,ZTrichloroethane 1 w/L U 7/25/97 

SJSO2-GWlS-001 IVCLOW 1, 1 -0ichloroethane 1 w/L U 7125197 
klSO2-GWlS-LXll IVCLOW 1,l -Dichloroethene 1 ,ua/L U 7125197 
SJSO2-GWl S-001 IVCLOW 1,2.4-Trichlorobenzene 1 UQIL U 7125197 
SJSO2-GWl S-001 IVCLOW 1,2-Dibromo-3-chloropropa 1 ug/L U 7/25/97 
SJSO2-GW 1 S-001 IVCLOW 1,ZDibromoethane 1 w/L U 7/25/97 
SJSO2-GWl S-001 ivcLow 1,2-Dichlorobenzene 1 URIL U 7/25/97- 
S&02-GW 1 S-001 IVCLOW 1,2-Dichloroethane 1 ug/L U 7/25/97_ 
SJSO2-GWl S-001 IVCLOW 1,2-Dichloropropane 1 ug/L U 7125197 
SJSO2-GW 1 S-001 IVCLOW 1,3-Dichlorobenzene 1 w/L U 7125197 
SJSO2-GWl S-001 IVCLOW 1,4-Dichlorobenzene 1 UQIL U 7125197 
S&02-GWl S-001 ivcLow 2-Hexanone 5 w/L u 7125197, 

SJSO2-GWlS-001 ivcLow 4-Methyl-2-Pentanone 5 UQIL U 7125197 
/VCLOW SJSO2-GW 1 S-00 1 7 5ualL B Acetone 7125197 

SJSO2-GW 1 S-00 1 IVCLOW Benzene 1 UQIL U 7125197 
SJSO2-GWlS001 IVCLOW Bromochloromethane 1 us/L U 7125197 

SJSOZ-GWl S-001 ivcLow Bromodichloromethane 1 ug/L U 7; 

SJSO2-GWl S-001 IVCLOW Bromoform 1 w/L U 71; 

!SJSO2-GWl S-001 ivcLow Bromomethane 1 w/L U 7125197 
SJSO2-GWl S-001 IVCLOW Carbon Disulfide 1 ug/L U 7125197 

SJSO2-GWl S-001 IVCLOW Carbon Tetrachloride 1 w/L U 7/25/97 

SJSO2-GW 1 S-00 1 iVCLOW Chlorobenzene 1 ugJL U 7125197 
SJSO2-GW 1 S-001 ivctow Chloroethane 1 UQJL U 7125197 

ISJS02-GWlS-001 iVCLOW Chloroform 1 us/L U 7/25/97 
pso2-GW 1 s-001 ivcLow Chloromethane 1 uqJL U 7/25/97 

jSJSO2-GWl S-001 IVCLOW cis-1,2-Dichloroethene 1 us/L U 7/25/97 

[SJS02-GW 1 S-00 1 IVCLOW cis-1.3-Dichloropropene 1 w/L U 7125197 
iSJSO2-GW 1 S-00 1 /VCLOW Dibromochloromethane 1 ugJL U 7125197 

;SJSO2-GWl S-001 IVCLOW Ethylbenzene 1 w/L U 7/25/97* 
;SJSO2-GWl S-001 IVCLOW Methylene Chloride 2 1 w/L B 7/25/9? 

;SJSO2-GWlS-001 IVCLOW Styrene 1 uaJL U 7125197 
/SJSO2-GW 1 S-001 IVCLOW -Tetrachloroethene 1 l&a/L U ~~ 7125197 
kJS02-GWl S-001 IVCLOW Toluene 1 UdL U 7/25/97. 
;SJSO2-GWl S-001 iVCLOW Total Xylenes 1 UQIL U 7125197 
SJSO2-GWl S-001 iVCLOW Trans-1.2-Dichloroethene 1 ug/L U 7125197 
SJS02-GWlS-001 VCLOW Trans-1.3-Dichloropropene 1 us/L U 7125197 
ISJSO2-GWl S-001 ‘VCLOW Trichloroethene 1 UQJL U 7125197. 
iSJS02-GW 1 S-00 1 [VCLOW Vinyl Chloride 1 w/L U 7125197 

;SJSO2-GW 1 S-001 F [METAL Aluminum 44 w/L U 7128197 
iSJSO2-GWlS-OOlF iMETAL Antimony 2 w/L U 7/29/97- 
jSJSO2-GW 1 S-001 F ‘METAL Arsenic 3 UQJL U 7129197. 

$JSO2-GW 1 S-001 F IMETAL Barium 42.1 1 UQJL J 7/28/97 

tSJSO2-GWlS-OOlF iMETAL Beryllium 1 uaJL U 7/28/97- 
ISJSO2-GWlS-OolF /METAL Cadmium 0.5 ugJL U 7129197 
$.lSO2-GWlS-001 F /METAL Calcium 67700 46 ugJL 7/28/Q7 
!SJSO2-GWlS-001 F ~METAL Chromium 7 ug/L U 717 
ISJS02-GW 1 S-001 F IMETAL Cobalt 8.1 3 ug/L J 71; 
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iSJS02-GW2D401 !SvTCL Benzo(k)fluoranthene 10 ug/L U 
iSJSO2-GW2D-001 ~SVTCL BisQ-chloroethoxy)Methane 10 l&a/L U 

ISJS02-GW2D4JOl fSvrCL Bis(2-ChloroethyBEther 10 uaJL U 
iSJS02-GW2D001 ISVTCL Bis(2-Ethylhexyl)Phtholate 10 w/L U 
ISJS02-GW2D001 /svrcL Butylbenzylphthalate 10 us/L U 

jSJS02-GW2D401 ISVTCL low/L U Carbazole 
S&02-GW2D-001 lsvTcL Chrysene 10 w/L U 
ISJSO2-GW2D-001 /svTcL Di-n-Butylphthalate 10 w/L U 

ISJS02-GW2D-001 ISVTCL Di-n-Octyl Phthalate 10 us/L U 
jSJSO2-GW2DQOl iSvrCL Dibenz(a.h)Anthracene 10 w/L U 
iSJS02-GW2D-001 wTCL Dibenzofuron 10 w/L U 
jSJSO2-GW2D-001 ISVTCL Diethylphthalate 10 ug/L U 
iSJS02-GW2D-001 !SvrCL Dimethyl Phthalate 10 w/L U 
‘S.JS02-GW2D4lOl lSvTCL Fluoranthene 10 ug/L U 
ISJSO2-GW2D-001 ISVTCL Fluorene 10 w/L U 
iSJS02-GW2D-001 w-rCL Hexochlorobenzene 10 w/L U 
/SJS02-GW2D-001 !SvrCL Hexachlorobutadiene 10 w/L U 

(SJSO2-GW2DQOl wTCL Hexachlorocyclopentadien 10 uq/L U 
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CT0 028 SORTED FOR APPENDIX 2/3/98 

Sample ID f Analwis Chemical 

‘SJS02-GW2D-001 F ~M~AL iron 

‘SJSO2-GW2D-001 F IMETAL Lead 

SJSO2-GW2D-001 F IMETAL Magnesium 

SJSO~-GW~D-~~I F /METAL Manganese 

SJSO2-GW2D-001 F IMETAL Mercury 

‘SJSO2-GW2D-001 F iMETAL Nickel 

SJS02-GW2D-001 F IMETAL Potassium 

SJS02-GW2D-001 F IMETAL Selenium 

,SJS02-GW2D-001 F IMETAL Sihfer 

SJS02-GW2D-001 F iMETAL Sodium 

S&02-GW2D-001 F IMETAL Thallium 

SJS02-GW2DM)l F IMETAL Vanadium 

SJSO2-GW2D-001 F iMETAL Zinc 

SJSO2-GW2S-001 ICTOTP Total Phosphorous (as P) 

SJSO2-GW2S-001 /MCYAN Aluminum 

SJSO2-GW2S-001 IMCYAN Arsenic 

.SJSO2-GW2S-001 IMCYAN Borium 

SJSO2-GW2S-001 IMCYAN Beryllium 

SJSO2-GW2S-001 IMcYAN Cadmium 

SJSO2-GW2S-001 IMCYAN Calcium 

/sJSO2-GW2S-001 iMCYAN Chromium 

SJSO2-GW2S-OU 1 IMcYAN Cobalt 

SJso2-Gw2soo 1 IMCYAN Copper 

SJSO2-GW2S-001 IMCYAN Cyanide 
SJSO2-GW2S-001 IMCYAN Iron 
SJS02-GW2S-001 IMCYAN Leod 
SJSO2-GW2S-001 IMCYAN Magnesium 
SJSO2-GW2S-001 IMCYAN Manganese 
SJSO2-GW2S-001 IMCYAN Mercury 
,SJS02-GW2S-001 IMCYAN Nickel 
,SJSO2-GW2S-001 iMCYAN Potaswm 
sJSO2-GW2S-001 IMCYAN Silver 
SJSO2-GW2S-001 IMCYAN Sodium 
SJSO2-GW2S-001 IMCYAN Thallium 

lSJSO2-GW2S-001 IMCYAN Vanodium 
sJSO2-GW2S-001 IMCYAN Zinc 
SJSOZ-GW2S-001 /PSPCB 4. P’-DDD 
,sJSO2-GW2S-00 1 IPSPCB 4.4’-DDE 
SJSO2-GW2S-001 IPSPCB 4,4’-DDT 
sJSO2-GW2S-001 IPSPCB Aldrin 
!SJSO2-GW2S-001 
\SJS02-GW2S-001 

IPSPCB alpho-BHC --- --. 
IPSPCB alpha-Chlordane -____- .- 

lSJSO2-GW2S-001 iPSPCB Aroclor-1016 --_ 
iSJSO2-GW2S-001 iPSPCB Aroclor- 1221 _--- ._.. 
ISJSO2-GW2S-001 IPSPCB Aroclor- 1232 
;SJS02-GW2S-001 IPSPCB Aroclor-1242 
ISJS02-GW2S-CO1 iPSPCB Aroclor- 1248 -’ -~..- . 
;SJS02-GW2S-001 iPSPCB Aroclor- 1254 ___, __ 
/SJS02-GW2S-001 ‘PSPCB Aroclor- 1260 ---- - 
ISJSO2-GW2S-001 IPSPCB beta-BHC -.-.-. 
iSIS02-GW2S-001 IPSPCB delta-BHC __- 
iSJS02-GW2S-CO1 ‘PSPCB Dieldrin 
!SJS02-GW2S-001 iPSPCB Endosulfan I _. --.. 
jSJSO2-GW2S-001 iPSPCB Endosulfon II 
?JS02-GW2S-001 iPSPCB Endosulfan Sulfate ___ 
‘SJSOZ-GW2S-001 ‘PSPCB Endrin 
ISJSO2-GW2S-001 !PSPCB Endrin Aldehyde 
!SJSOZ-GW2S-001 jPSPCB Endrin Ketone 
ISJS02-GW2S-001 ;PsPcB aamma-BHC 
ISJS02-GW2S-001 ‘PSPCB gamma-Chlordane 

_.. 

+ 

_. 

Result 1 Det Limit 1 Units 1 DV Qual 1 Date Ana!,” 
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CT0 028 SORTED FOR APPENDIX 213198 

Sample ID 1 Analysis Chemical Result Det Limit Units DV Qual 

SJSO2-GW2S-001 !SVTCL N-Nitroso-Di-n-Propylamine 10 w/L U 

S&02-GW2S-001 ISVTCL N-Nitrosodiphenylamine 10 lJa/L U 

SJSO2-GW2S-001 /SVTCL Naphthalene 10 w/L U 

SJSO2-GW2S-001 ISVTCL Nitrobenzene 10 us/L U 

SJSO2-GW2S-001 ISVTCL Pentachlorophenol 25 UQ/ L U 

SJSO2-GW2S-001 isvTcL Phenanthrene 10 UQ/L U 

SJSO2-GW2S-001 ISVTCL Phenol 10 us/L U 

SJSO2-GW2S-001 iSVTCL Pyrene #’ 10 us/L U 

SJSO2-GW2S-001 ivaow 1,1,1 -Trichloroethane 1 us/L U 

SJSO2-GW2S-001 IVCLOW 1,1,2,2-Tetrachloroethane 1 us/L U 

,SJSO2-GW2S-001 IVCLOW 1,1,2-Trichloroethane 1 w/L U 

SJSO2-GW2S-001 IVCLOW I,1 -Dichloroethane 1 w/L U 

S&02-GW2S-001 IVCLOW 1,l -Dichloroethene 1 w/L U 

SJSO2-GW2S-001 !VCLOW 1.2,4-Trichlorobenzene 1 us/L U 
SJSO2-GW2S-001 /VCLOW 1,ZDibromo3-chloropropa 1 w/L U 
SJSO2-GW2S-001 IVCLOW 1,ZDibromoethane 1 w/L U 

SJSO2-GW2S-001 iVCLOW 1,2-Dichlorobenzene 1 w/L U 

SJSO2-GW2S-COl IVCLOW 1,2-Dichloroethane 1 us/L U 
S&02-GW2S-00 1 IVCLOW 1,2-Dichioropropane 1 us/L U 

1SJSO2-GW2S-001 IVCLOW 1,3-Dichlorobenzene 1 uq/L U 
‘S&02-GW2S-001 IVCLOW 1,4-Dichlorobenzene 1 us/L U 

SJSO2-GW2S-001 lVCLOW 2-Hexanone 5 ug/L U 
SJSO2-GW2S-CO1 IVCLOW 4-Methyl-2-Pentanone 5 UQ/L U 
SJSO2-GW2S-001 IVCLOW Acetone 10 5 ug/L B 
S&02-GW2S-00 1 iVCLOW Benzene 1 us/L U 
SJSO2-GW2S-001 ivctow Bromochloromethane 1 us/L U 
SJSO2-GW2S-001 ivaow Bromodichloromethane 1 UQ/L U 
SJSO2-GW2S-001 IVCLOW Bromoform 1 w/L U 
SJSO2-GW2S-001 IVCLOW Bromomethane 1 w/L U 

SJSO2-GW2S-001 iVCLOW Carbon Disulfide 1 lJa/L U 

SJSO2-GW2S-001 IVCLOW Carbon Tetrachloride 1 UQJL U 
S&02-GW2S-CO1 !VCLOW Chlorobenzene 1 lJa/L U 
SJS02-GW2S-001 iVCLOW Chloroethane 1 w/L U 
,SJSO2-GW2S-CO1 iVCLOW Chloroform 1 ug/L U 
SJSO2-GW2S-001 iVCLOW Chloromethane 1 uaJL U 
SJSO2-GW2S-001 iVCLOW cis-1,2-Dichloroethene 1 ua/L U 
SJSO2-GW2S-001 ivaow cis-1,3-Dichloropropene 1 w/L U 

SJSO2-GW2S-001 iVCLOW Dibromochloromethane 1 ugJL U 
kJS02-GW2S-001 lVCLOW Ethylbenzene 1 w/L U 

kJSO2-GW2S-001 [VCLOW Methylene Chloride 1 1 UQJL B 
kJSO2-GW2S001 IVCLOW Stwene 1 w/L U 
1SJSO2-GW2S-CO1 IVCLOW Tetrachloroethene 1 w/L U 
!SJSO2-GW2S001 ivaow Toluene 1 UQJL U 

kJSO2-GW2S-001 lVCLOW Total Xylenes 1 ug/L U 
/S&02-GW2S-001 .VCLOW Trans-1.2-Dichloroethene 1 w/L U 

ISJSO2-GW2S-001 iVCLOW trans-1,3-Dichloropropene 1 w/L U 
:SJSO2-GW2S-001 iVCLOW Trichloroethene 1 w/L U 

/SJSO2-GW2S-001 ‘VCLOW Vinyl Chloride 1 w/L U 

iSJSO2-GW2S-001 F iMETAL Aluminum 44 w/L U 

jSJS02-GW2S-001 F rMETAL Antimony 2 w/L UL 
!SJS02-GW2S-001 F ‘METAL 3 ug/L UL Arsenic 
iSJS02-GW2S-001 F iMETAL Barium 495 1 w/L 
iSJSO2-GW2S-001 F iMETAL Beryllium 1 w/L U 

:SJS02-GW2S-001 F IMETAL Cadmium 0.5 UQJL UL 
/S&02-GW2S-001 F :METAL Calcium 90200 46 w/L J 
iSJSO2-GW2S-001 F ‘METAL Chromium 7 ug/L U 
ISJSO2-GW2S-CO1 F iMETAL Cobalt 8 w/L U 
iSJSO2-GW2S-001 F !METAL Copper 6 w/L U 

iSJSO2-GW2S-001 F iMETAL Iron 267000 5 w/L J 
iSJS02-GW2S-001 F ‘METAL Lead 1 us/L U 

6 
a;a/r, 
8/8/97 
8/ 8197 
818197 
818197 
818197 

7127197 
7127197. 
7/27/97- 
7127197 
7/27/97 
7/27/97, 
7/ 27/97 
7/27/97 
7J27r97 
7/27/97 
7/27/97. 
7/27/97 
7/27/97, 
7127197, 
7127197 
7/27/97 
7127197 
7/27/97 
7127197, 
7/27/97 
712 -, 
71: 
7/2,, 
7/27/97, 
7/27/97. 
7/27/97. 
7/27/97 
7127197. 
7/27/97 
7/27/97 
7/27/97. 
7127197. 
7127197 
7/27/97 
7/27/97 
7/27/97, 
7127197 
7/27/97 
7127197 
7/27/97 
a/11/97 
8/ 13J97 

8/8/97 
8/11/97~ 
8/l l/97 

8/8/97 
8/l l/97. 
8/11/97 
8/l l/97 
8/l’ - 

8/‘ 
818. 
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I Sample ID 1 Analvsis Chemical 

iSJSO2-GW3S001 :PSPCB Aroclor-1254 

!SJSO2-GW3S-CO1 iPSPCB Aroclor-1260 

lSJSO2-GW3S-CO1 IPSPCB beta-BHC 
iSJso2-GW3S-001 iPSPCB delta-BHC 
(SJSO2-GW3S-001 !PSPCB Dieldrin 

iSJso2-Gw3S-co1 IPSPCB Endosulfan I 
ISJSO2-GW3S-001 IPSPCB Endosulfan Ii 

isJso2-Gw3S001 iPSPCB Endosulfan Sulfate I ’ 

SJSO2-GW3S-001 IPSPCB Endrin 

SJSO2-GW3S-CO1 IPSPCB Endrin Aldehyde 

SJSO2-GW3S-001 IPSPCB Endrin Ketone 

SJSO2-GW3S-CO1 iPSPCB aamma-BHC 

SJS02-GW3S-001 IPSPCB gamma-Chlordane 
SJSO2-GW3S-001 iPSPCB Heptachlor 
SJS02-GW3S-001 tPSPCB Heptachlor Epoxide 

SJS02-GW3S-001 IPSPCB Methoxvchlor 
SJSO2-GW3S-CO1 IPSPCB Toxaphene 
SJSO2-GW3S-001 ISVTCL 1,2,4-Trichlorobenzene 
S&02-GW3S-001 ISVTCL 1,2-Dichlorobenzene 
S&02-GW3S-001 i9.m 1,3-Dichlorobenzene 

SJSO2-GW3S-001 iSvTCL 1.4-Dichlorobenzene 
SJSO2-GW3S-CO1 ISVTCL 2,2’-oxybis( 1 -Chloropropane 
SJSO2-GWSS-001 ISvrCL 2.4.5Trichlorophenol 
SJSO2-GW3S-001 ISVTCL 2.4.6Trichlorophenol 
_SJSO2-GW3S-001 ISVTCL 2.6Dichlorophenol 

SJSO2-GW3S-001 ISVTCL 2,4-Dimethylphenol 
SJSO2-GW3S-001 ISvrCL 2,4-Dinitrophenol 
SJSO2-GW3S-001 !SvTCL 2,4-Dinitrotoluene 

SJSO2-GW3S-001 lSVTCL 2,bDinitrotoluene 
,SJSO2-GW3S-001 isvrcL 2-Chloronaphthalene 
ISJSOZGWJS-001 ISvrCL 2-Chlorophenol 
k&02-GW3S-001 isvTcL 2-Methylnaphthalene 

ISJSO2-GW3S-001 ISVTCL 2-Methylphenol 
SJSO2-GW3S-001 ISVTCL 2-Nitroaniline 

:SJSO2-GW3S-001 ISvrCL 2-Nitrophenol 
SJSO2-GW3S-001 ISVTCL 3,3’-Dichlorobenzidine 
S&02-GW3S-001 isvTcL 3-Nitroaniline 

SJS02-GW3S-001 iSvrCL 4.6-Dinitro-2-Methylphenol 
SJSO2-GW3S-001 iSvrCL 4-Bromophenyl phenylether 
SJSO2-GW3S-001 ISVTCL 4-Chloro-3-Methylphenol 
SJS02-GW3S-001 ISVTCL P-Chloroaniline 

jSJS02-GW3S-001 lSv-rCL 4-Chlorophenyl-phenylether 
4 

ISJS02-GW3S-001 ISvrCL 4-Methylphenol 
kJS02-GW3S-001 ISVTCL 4-Nitroaniline 
/S&02-GW3S-001 !SvTCL 4-Nitrophenol 
isJSO2-GW3S-001 ISVTCL Acenaphthene 
!SJSO2-GW3S-CO1 !SvrCL Acenaphthylene 
ISJS02-GW3S-001 lSvTCL Anthracene 

‘SJS02-GW3S-CO1 !SvTCL Benzo(a)Anthracene 
SJS02-GW3S-00 1 SVTCL Benzo(a)Pvrene 
!SJSO2-GW3S-CO1 SVTCL Benzo(b)Fluoranthene 

iSJSO2-GW3S-001 SVTCL Benzota.h.i)Perylene 
iSJSO2-GW3S-001 kvTCL Benzo(k)fluoranthene 

!SJS02-GW3S-001 iSvTCL Bis(2-chloroethoxy)Methane 
iSJS02-GW3S-001 ISVTCL Bis(2chloroethyl)Ether 
ISJS02-GW3S-001 /SvTCL Bis(2-Ethylhexyl)Phthalate 
ISJSO2-GW3S-001 !SvTCL But-ylbenzylphthalate 
$Jso2-Gw3s-001 /SvTCL Carbazole 

iSJso2-GW3S-001 ISVTCL 
/S&02-GW3S-001 

Chrysene 
!SvTCL Di-n-Butylphthalate 

Result Det limit 1 Units DV Qual Date An&-> 
1 lug/L U 7/i -0 

1 us/L U 7t: 
0.05 ugf L U 7/31/!+,1 
0.05 ug/L U 713 1 t97 

0.1 us/L U 7/3 1 I97 
0.05 us/L U 7/31/97 

0.1 us/L U 713 1 I97 
0.1 UdL U 713 l/97 
0.1 u&L U 7131 f97 
0.1 ug/L U 7/31/97 
0.1 us/L U 7131197. 

0.05 UQ/ L U ?I3 l/97 
0.05 ug/L I u 7/31/97, 
0.05 ug/L U 7/3 1 I97 
0.05 u&L U 713 1 I97 

0.5 ug/L U ?I31 i97. 
5 uw/L U 713 l/97 

10 uq/L U 7/31/97 
10 ug/L U 713 1 I97 
10 ug/L U 7/31/97. 
10 us/L U 7i3 l/97 
10 ug/L U 7131197 
25 ug/L U 7/31/97 
10 ug/L U 7731197, 
10 ug/L U 713 1 I97 
10 u&L U 7i3 1 f97, 
25 ug/L U 7/31/97, 
10 u&L u 713 1 I97 
10 us/L U 7/3’ .-- 
10 ug/L U 713 
10 us/L U 713,. 
10 ug/L U 713 1 I97 
10 us/L U 7/3 l/97 
25 ug/L U 713 1 i97. 
10 &l/L U ?/31/97 
10 ug/L U 7/31/97. 
25 us/L U 713 1 f97 
25 us/L U 7/3 l/97 
10 ug/L U 7131197 
10 us/L U 7/3 1 I97 
10 us/L U 713 1 i97 
10 ug/L U ?/3 1 f97 
10 us/L U 7/3 1 I97 
25 us/L U 7131197 
25 ug/L U 7/3 1 r97. 
10 ug/L U 7/3 1 r97 
10 ug/L U 7/31/97 
10 UQiL U 7/31/97. 

lOua/L U 7i31i97 
10 us/L U 7/3 l/97. 
10 ua/L U 713 1 I97 

10 ug/L U ?/31/97 
10 UQiL U 

I 
7/3 1 I97 

1 OluniL U ?I3 l/97 
10 us/L U 7/3 1 i97 
10 w/L U 7/31/97 
10 us/L U 7131197. 
10 us/L U 7/31 ’ - 

10 ug/L U 7i3 
10 l&a/L U 7/3i, 
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CT0 028 SORTED FOR APPENDIX 213190 

I SamDIe ID 
~SJSOZ-GW3S-001 
fJSO2-GW3S001 F 
ISJSOZ-GW3S-001 F 
ISJSO2-GW3S-001 F 
ISJSO2-GW3S-001 F 

tSJSO2-GW3S-001 F 
SJSO2-GW3S-001 F 
SJSO2-GW3S-001 F 
SJSO2-GW3S-CO1 F 
SJSO2-GW3S-001 F 

‘SJSO2-GW3S-001 F 
SJSO2-GW3S-001 F 

‘.SJSO2-GW3S-001 F 
SJ.S02-GW3S-001 F 
SJSO2-GW3S-CO1 F 
SJSO2-GW3S-COl F 
SJSO2-GW3S-001 F 
SJSO2-GW3S-001 F 

SJSO2-GW3S-001 F 
SJSO2-GW3S-COl F 

SJSO2-GW3S-001 F 
&lSO2-GW3S-001 F 

1 Analysis Chemical 
IVCLOW Vinyl Chloride 

IMETAL Aluminum 

!METAL Antimony 
iMETAL Arsenic 
IMETAL Barium 

iMETAL Beryllium 

IMETAL Cadmium 
IMETAL Calcium 
IMETAL Chromium 
IMETAL Cobalt 
IMETAL Copper 
IME~AL Iron 
METAL Cead 
METAL Magnesium 
‘METAL Manganese 
IMETAL Mercury 
/METAL Nickel 
IMEAL Potassium 

iMETAL Selenium 
iMETAL Silver 
IMETAL Sodium 
IMETAL Thallium 

Vanadium 

, 

Result Det Limit Units DV Qua1 Date An& ‘3. 
1 ug/L U 7,: ,? 

44 w/L U 71, 
2 uw/L U 7/29/v/ 

5.6 3 w/L J 7129197 
110 1 ug/L B 7120197 

1 uq/L U 7120197 
0.5 uqll. U 7129197 

90800 46 ug/L 7/2af97 
7 w/L U 7f2at97, 

9.1 3 uafl. J 7f2af97 
6 w/L U 7/28/97 

32CCO 5 w/L 7128197 
1 w/L u 7/29/ 97 

83100 45 ug/L 7/28/97 
1720 1 ug/L 7/28/9? 
0.13 0.1 w/l. B 7 /29/97 

7 w/L u 7128197 
25400 97 ug/L 7/28/97 

3 u&L U 7/29/97, 
3.1 3 lJg/L B 7/29/97. 

375ooo 28 UQ/L 7120197 
2 ug/L U 7129197 
9 ug/L u 7/20/97 

$JSO2-SBOl-CO3 iMCYAN (Sliver 
ISJSO2-SBOI -003 iMCYAN /Sodium 

1.11 O.l8lmg/kg IB 7! 
77.21 10.691mg/ka 18 7/b, 
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CT0 028 SORTED FOR APPENDIX 213190 

Sample ID 1 Analysis Chemical Result Det Limit Units DV Qual Date An@ ?- 

lSJSO2-sBO1-003 l.sviCL Acenaphthvlene 460 ua/ kg U 7,1’. :$y 

/SJSO2-SBO1-003 iSVlCL Anthracene 460 udkg U 7/i 

ISJSO2-SBO1-503 ISVTCL Benzo(a)Anthracene 460 w/kg U 7/10/4, 

ISJSO2-SBOl-003 ISVTCL Benzo(a>FYrene 460 uaf kg U 7/10/97 

!SJSO2-SBOI -003 
ISJSO2-SBOl-003 
iSJS02-SBOl-003 
iSJSO2-SBOl-003 
;SJSO2-SBOl-003 

!VCTCL 
WCTCL 
iVC-rCL 
iVCTCL 
ivcsa 

Chloroform 
Chloromethane 
cis-1.3-Dichloropropene 
Dibromochloromethane 
Ethylbenzene 

14 ug/ka 

14 uq/kg 
14 ug/kQ 

U 

U 71 
U 7/2. 
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CT0 028 SORTED FOR APPENDIX 2/3/98 

analvsis 1 Chemical Res 

SJSOZ-SB02-002 
SJSO2-SBO2-002 

tSJSO2-SBOZ-002 
SJso2-SBOZ-002 

/SJSO2-SBO2-002 
ISJSO2-SBO2-002 
ISJSO2-SBO2-002 
!SJSO2-SBO2-002 
iSJso2-SBO2-002 
,SJSO2-SBO2-002 
sJSO2-SBO2-002 
.SJSO2-SBO2-002 
iSJS02-SB02-002 
;SJSO2-SBO2-002 
isJso2-SBO2-002 

me; ; b.32~002 
IsJSOi-5~02-002 
iSJSO2-SBO2-002 
iSJSO2-SBO2-CO2 
ISJSO2-SBO2-CO2 
‘sJSO2-SBO2-002 
iSJSO2-SBO2-CO2 
ISJSO2-SBO2-002 
ISJSO2-SBO2-CO2 
iSJSO2-SBO2-002 

SJSO2-SBO2-002 
SJSO2-SBO2-002 
SJSO2-SBO2-002 
1SJSO2-SBO2-002 

lsvrcL 
lsvrcL 
ISvrCL 
lsvrcL 
lsvrcl. 
iSVlCL 
isvrcl. 
lsvrci 
/svrcL 
W-rCL 
lsvrcL 
iswck 
lsvrcL 
ISVTCL 
ISVTCL 

iSVTCL 
lsvrcL 
ISVTCL 
lsv-rcL 
/svrcL 
$3ffCL 
ISvrCL 
WrCL 
wrcL 
kNKL 

lSvrCL 
isvrcL 
lsvrcl. 
iSvrCL 

Benzo(a)Anthracene 
Benzo(a)m/rene 
Benzo(b)Fluoranthene 
Benzo(g.h.i)Perylene 
Benzo(k)Fluoranthene 
Bis(2-chloroethoxy)Methane 
Bis(2-chloroethy0Ether 
Bis(2-Ethylhexyl)PhthaIate 
Butylbenzylphthalate 
Carbazole 
Chrvsene 
Di-n-Butylphthalate 
Di-n-Octyl Phthalate 
Dibenz(a,h)Anthracene 
Dibenzofuran 

Diethylphthalate 
Dimethvl Phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadien 
Hexachloroethane 
Indeno(l,2,3-cd)Pvrene 
lsophorone 

N-Nitroso-Di-n-Propylamine 
N-Nitrosodiphenvlamine 
Naphthalene 
Nitrobenzene 

39 

360 uglkg U 7/20/97 
360 ug/ka U 7120197 
360 ua/ka U 7120197 
360 ug/kg U 7/20/97 
360 w/kg U 7/20/97 
360 ug/kcj U 7120197 
360 ug/kQ U 7/20/97 
360 ug/ka 7120197 
360 ug/kg U 7/20/97 
360 ug/kg U 7120197 
360 w/kg U 7120197 
360 w/kg U 7/20/97 
360 w/kg U 7/ 20197 
360 w/kg -U 7/20/97 
360 w/kg U 7/ 20197 

360 w/kg U 7120197 

360 w/kg U 7120197 
360 ug/ka U 7/20/97 
360 ug/kg U 7120197 
360 ugfkg U 7/20/97 
360 ug/ka U 7/20/97 
360 w/kg U 7/20/97 
360 un/ka U 7/20/97 
360 ugikg U 7/20/97 
360 ug/kg U 7/20/97 

360 w/kg U 7/20/9i 

360 uglka U 7/2(\’ ^ 
360 uglkg U 712, 
360 uglkq U 7120, 
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1 Sam& ID 

iSJSO2-SBO3-CX’ 
[SJSO2-SBO3-Ooo 
ISJSO2-SBO3-Ooo 
!SJSO2-SBO3-OCO 

ISJSO2-SBO3-000 
iSJso2-SBO3-000 
[SJSO2-SBO4-004 
ISJSO2-SBO4-004 
ISJSO2-SBO4-004 
ISJSO2-SB04-004 
SJSO2-SBOP-004 
SJSO2-SBO4-004 
SJSO2-SBO4-004 
S&02-SBO4-004 
SJSO2-SBO4-004 

ISJSO2-SBOP-004 
SJSO2-SBO4-004 
‘SJSO2-SBO4-004 
SJSO2-SBO4-004 

/SJSO2-SBO4-CO4 
jSJSO2-SBOP-004 
lSJSO2-SBOP-004 
‘sJSO2-SBO4-004 
SJSO2-SBO4-CO4 
SJS02-SBOQ-004 
SJSO2-SBO4-004 
SJSO2-SBO4-004 
SJSO2-SBO4-CO4 
SJSO2-SBOP-004 
;SJSO2-SBO4-004 

SJSO2-SBO4-004 
$JSO2-SBO4-004 
LsJSO2-SBO4-004 
lSJSO2-SBO4-004 
ISJSO2-SBO4-004 
ISJSO2-SBOP-004 
iSJS02-SBO4-004 
/SJSO2-SBO4-004 
lSJSO2-SBOP-004 
lSJSO2-SBO4-004 
IsJSO2-SBO4-004 
/S.JSO2-SBO4-004 
iSJSO2-SBOP-CO4 
:SJSO2-SBOP-004 
iS.S02-SBOP-004 
S&02-SB04-004 
iSJSO2-SBOP-004 

$JSO2-SBO4-004 
,SJSO2-SBOU-004 
lSJSO2-SBOP-004 
:SJSO2-SBOU-004 

!SJSO2-SBOU-004 
‘SJSO2-SEW-004 
iSJSO2-SBO4-004 
!SJSO2-SBOP-004 
iSJSO2-SBOU-004 
:SJSO2-SBOd-004 
jSJSO2-SBOP-004 
iSJSO2-SBOP-004 
SJSO2-SBOU-004 

1 Analvsis Chemical Result Det limit Units DV Qua1 

iVCTCL Tetrachloroethene 11 uq/kq U 

iVCTCL Toluene 11 uq/kq U i, 
iVCTCL Total Xylenes 11 uq/kq U 7/0/Y, 

IVCTCL Trans-1.3-Dichloropropene 11 uq/kq U 718197 

IVCTCL Trichloroethene 11 uq/kq U 7/a/97 

tVCTCL Vinyl Chloride 11 uq/kq U 7/a/97 

h0TP Total Phosphorous (as P) 7.6 1.7 mq/kq 7116197 
IMCYAN Aluminum #’ 11900 11.04 mq/kq 7/8/97 
MCYAN Antimony 0.63 0.5 mg/kg J 719197 
MX!B- Arsenic 6.3 0.75 m&kg 7/9/97 
.MCYAN Barium 44.4 0.5 mq/kg J 7/0/97 
IMCYAN Bervllium 0.32 0.25 mq/kq J 7/8/97 
IMCYAN Cadmium 0.47 0.13 mqlkq B 719197 
MCYAN Calcium 2970 21.84 mq/kq 710197 
MCYAN Chromium 21.6 1.76 mqlkq 7/8/97, 
,MCYAN Cobalt 4 2.01 mqlkq J 7rw97 
IMCYAN Copper 60.5 1.51 mglkg 7/a/97 
iMCYAN Cyanide 0.68 mq/kq U 713197. 
MCYAN Iron 11700 4.27 mq/kq 7/0/97 
MCYAN Lead 55.8 0.25 malkq 7/9/97 
MCYAN Magnesium 1610 45.43 mqlkq 7/a/97, 
MCYAN Manganese 70.7 0.5 mqfkq 7/8/97m 
MCYAN Mercury 0.24 0.06 mglkg 7110197. 
MCYAN Nickel 9 1.76 malkq J 7/8/97- 

IMCYAN Potassium 968 55.72 mqlkq J 7f 8197 
IMCYAN Selenium 0.75 mqlkq U 7/9/97. 
MCYAN Silver I 1.5 0.25 mqlkq B 719197 
MCYAN Sodium 657 14.56 mg/kg J 710197. 
MCYAN Thallium 0.5 mq/kq U 7/r. -7 

~MCYAN Vanadium 20.5 2.26 mqlkq 7 

IMCYAN Zinc 95.7 1.26 mg/kq 71% . 
IPSPCB 4.4’-DOD 83 7.5 uq/kq 7122197, 
IPSPCB 4.4’-DDE 33 7.5 uq/kq J 7122197 
IPSPCB 4, P’-DDT 6.9 7.5 uqlkq J 7/22/97 
!PSPCB Aldrin 3.9 uq/kq U 7122197. 
iPSPCB alpha-BHC 3.9 uq/kq U 7122197, 
!PSPCB alpha-Chlordane 3.9 uq/kq U 7/22/97. 
IPSPCB Aroclor-1016 75 uq/kq U 7/22/97 
IPSPCB Aroclor-1221 150 uq/kq U 7/22/97- 
IPSPCB Aroclor-1232 75 ug/kq U 7/22/97- 
IPSPCB Aroclor- 1242 75 ug/kq U 7122197. 
iPSPCB Aroclor-1248 75 uq/kq U 7/22/97. 
‘PSPCB Aroclor- 1254 75 uq/kq U 7122197 
!PSPCB Aroclor-1260 75 uq/kq U 7122197 
rPSPCB beta-BHC 3.9 w/kg U 7/22/97 
!PSPCB delta-BHC 3.9 uqlkq U 7122197 
iPSPCB Dieldrin 7.5 uq/kq U 7/22/97 

‘PSPCB Endosulfan I 3.9 uglkq U 7/22/97, 
iPSPCB Endosulfan II 7.5 uq/kq U 7/22/97 

‘PSPCB Endosulfan Sulfate 7.5 ug/kq U 7122197. 
!PSPCB Endrin 7.5 uq/kq U 7/22/97 

!PSPCB Endrin Aldehyde 7.5 uq/kq U 7/22/97- 

IPSPCB Endrin Ketone 7.5 ug/kq U 7/22/97 
iPSPCB gammo-BHC 3.9 uq/kq U 7122197 

:PSPCB qamma-Chlordane 3.9 uq/kq U 7/22/97 
IPSPCB Heptachlor 3.9 uq/kq U 7/22/97 
iPSPCB Heptachlor Epoxide 3.9 uq/kq U I 7/22/97 
iPSPCB Methoxychlor 39 uq/kq U 712,. - 
!PSPCB Toxaphene 390 uq/kq U 71: 
W-TCL 1,2.4-Trichlorobenzene 370 uq/kq U 7/lu. 
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Sample ID 1 Analvsis 1 Chemical I R 

iSJSO2-SBO4-Oop 
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!SJSO2-SE!O4-004P lSvrCL 
iSJSO2-SBo4-004P w-rcL 
!SJSO2-SBo4-004P 1svrcL 
LSJSO2-SBo4-004P lSvTCL 
!sJSO2-SBo4-004P ISVTCL 
!SJSO2-S@04GO4P isvra 
iSJS02-SEQJP-OOQP isvrcL 

,<SJSO2-SE!O4~04P isvra. 
;ISO2-SBo4-004P ISvrCL 

4-Chloro-3-Methylphenol 
P-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methylphenol 
P-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 

370 uqlkq U 
370 uq/kq U 
370 uq/kq U 
370 uq/ka U 
920 uq/ka U 
920 uq/kq U 
370 uq/kq U 

370 ua/kcq U 
37Ojuq/kn U 
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SO2-SBO4GJ4P 

/SJSO2-SB04-004P IVCTCL 
iS.SO2-SKl4GO4P IVCTCL 

IMethylene Chloride 
IStyrene 

12lug/ka 
12(ug/kQ 

IB 7 
lu I 71,. 
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jSJSO2-SBO5-002 iPSPCB 

Y--’ 
SJSO2-SBO5-002 IPSPCB 
dSO2-SBO5-002 ISvrCL 

Methoxychlor 
Toxaphene 
1,2.4-Trichlorobenzene 

18 uqtkq 
180 u&kg 
350ugfka 
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I Sample ID 

U 
U 7/10/9; 
U 7/10/9; 
u 7/10/9; 
U 7/10/97 
U 7/l Of97 
U 7/10/97 

B 7/l o/97 
U 7/l o/97 

U 7/ 1 o/97 
U 7/l o/97 

U 7/l o/97 

U 7/10/97 

u 7110197 

U 7/10/97 

U 7/l o/97 

U 7/10/97 

U 7/10/97 

U 7110197 

U 7110197 

U 7110197 

U 7/10/97 

U 7/ 1 o/97 

U 7/l o/97 

U 7/10/97 

U 7/10/97 

U 7/l Ol9i 

U 7 l”-: 

U 71 

U 7/1L 

lSJSO2-SBO5-CO2 
iSJso2-SBO5CO2 
jSJSO2-SBO5-002 
iSJso2-SBO5-002 
1SJSO2-SBO5-002 
/SJSO2-SBO5-002 
/SJSO2-SBO5-002 
lSJSO2-SBO5-002 
jSJSO2-SBO5-002 
iSJSO2-SBO5-CO2 
iSJSO2-SBO5-002 
LSJSO2-SBO5-CO2 
iSJSO2-SBO5-002 
iSJSO2-SBO5-002 
jSJSO2-SBO5-002 
jSJSO2-SBO5-002 
jSJSO2-SBO5-002 
iSJ.S02-SBO5-002 
iSJSO2-SBO5-GO2 
lSJSO2-SBO5-002 
SJSO2-SBO5002 
jSJSO2-SBO5-002 
iSJSO2-SBO5-002 
/SJS02-SB05-002 
iSJSO2-SBO5-002 
$JSO2-SBO5-002 
iSJso2-SBO5002 
jSJSO2-SBO5-002 
jSJSO2-SBO5-002 
S&02-SBO5-002 

lsvTcL 
lSvTCL 
iSVTCL 
iSvTCL 
!SvTCL 
iSvTCL 
:svrcL 
WTCL 
!SvTCL 
lsvrcL 
WTCL 
!svTcL 
wTcL 
isvrcL 
wTcL 
‘svrcL 
‘SVTCL 
SVTCL 
SVTCL 
!svTcL 
WTCL 
SvrcL 
WTCL 
,svrcL 
w-rcL 
:svTcL 
WTCL 
ISVTCL 
SVTCL 
SVTCL 

Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo@)Fluoranthene 
Benzo(a,h.i)Perylene 
BenzoQFluoranthene 
BisQ-chloroethoxy)Methane 
B&(2-chloroethyl)Ether 
B&(2-Ethylhexyl)PhthaIate 
Butylbenzylphthalate 
Carbazole 
Chrysene 
Di-n-Butylphthaiate 
Di-n-Octyl Phthalate 
Dibenz(a,h)Anthracene 

IDibenzofuron 
Diethylphthalate 
Dimethyl Phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutodiene 
Hexachlorocyclopentadien 
Hexachloroethane 
Indeno(l.2.3-cd)Pyrene 
lsophorone 
N-Nitroso-Di-n-Propylamine 
N-Nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentochlorophenol 

350 ua/ka 
350 ua/ka 
350 ua/ka 
350 ua/ka 
350 uq/ka 
350 ualka 
350 ug/ka 
350 ualka 
350 ug/ka 
350 w/kg 
350 ua/ka 
350 ug/ka 
350 ug/ka 
350 uaf ka 
350 uallkw 
350 ua/ka 
350 ua/ka 
350 ualka 
350 ua/ka 
350 uglka 
350 ua/ka 
350 ua/ka 
350 ua/ka 
350 ua/ka 
350 uatkg 
350 uqf ka 
350 ua/ka 
350 ua/ka 
350 uaf kg 
880 uqlka 
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iS.S02-SD0 l-000 

:SJ.S02-SDOl-000 
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SamDIe ID 
iSsO2-SDOl-@JO 
ISJS02-SDOl-000 
&JSO2-SDOl-000 

1 Analvsis Chemical Result Det limit Units DV Qual Date An@ -ax 

IMCYAN Cobalt 1.67 ma/kg u 71; 5 

IMCYAN Copper 4.4 1.25 ma/kg .I 71; 

IMCYAN Cyanide 
3150 3.55 rnQ/ka 
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SamDie ID 
iSIS02-SDOl-000 
m-SD01 -000 
S&02. .- 
SJSO2-SDOl-000 
SJS02-SDOl-Mx) 
SJSO2-SDOl-000 
m-SD01 -0oopm 

I 
IVCTCL 
iVCTCL 

IVCTCL 

,;CTCL 
iVCTCL 

IBenzen 

IBromor 

ICqrbon Tetrachl 

isJso2. 
=SJSO2-SDOl-000 
SJS02-SDOl-OOC 
k&02-SDOl-000 

IVCTCL 

!VCTCL 

[Chlorol 

Jcis-1,3-l 

/SJSO2-SDOl-000 
WS02-SD01-000 

!Vl 
iVCTCL_ IEthvlbenzene 

jsJso2. 
S&02-SD01 -0oo 
t- 

IVCTCL 

SJso2. 
ISJSO2-SDOl-000 ~~ IVCTCL ITrichlorl 
ISJSOZ-SDOl-OOC 
[slsoa-SDg2-000 IcTOTC ITotal 0 

~SJS02-SD@9lOO IMCYAN 
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ISJS02-SD02-COO 

iSJS02-SD02-000 
ISJS02-SD02-000 
ISJS02-SD02-000 
iSJS02-SD02-000 
iSJso2-SDO2-000 
1SJS02-SD02-000 
ISJS02-SD02-000 
iSJS02-SD02-000 
ISJSO2-SDO2-Ooo 
~S.Jso2-sDO2-OcO 
iSJS02-SD02-000 
ISJS02-SD02-000 
iSJS02-SD02-000 

!SJS02-SD02-000 
iSJS02-SD02-000 
iSJS02-SD02-000 
:SJS02-SD02-CC0 
iSJS02-SD02-000 
/SJSO2-SDO3-OCO 
‘SJS02-SD03-CC0 

lSJS02-SD03-000 
jSJS02-SD03-COO 
lSJSO2-SDO3-000 
! SJS02-SD03-000 
jSJSO2-SDO3-000 
iSJS02-SD03-000 

IVCTCL 

IVCTCL 
IVCTCL 
IVCTCL 
IVCTCL 
IVCTCL 
/VCTCL 
iVCTCL 
/VCTCL 
!VCTCL 
IVCTCL 
tVCTCL 
IVCTCL 
iVCTCL 

IVCTCL 
iVCTCL 
/VCTCL 
IVCTC L 
iVCTCL 
j CTOTC 
:CTOTP 

iEXPL0 
lEXPL0 
IEXPLO 
IEXPLO 
IEXPLO 
tEXPL0 

Bromoform 31 uq/kg 7/21/97 

Bromomethane 31 uglka lu 7121 I97 

Carbon Disulftde 31 ua/kq U 7121 f97 
Carbon Tetrachloride 31 ugfkq U 712 1197. 
Chlorobenzene 31 ugfka U 712 1197 
Chloroethane 31 ug/kg U 712 1 I97 
Chloroform 31 w/kg U 712 1 J97 
Chloromethane 31 ug/ka U 7/21/97 
cis-1,3-Dichloropropene 31 ug/kg U 712 1 I97 
Dibromochloromethane 31 w/kg u 712 1 I97 
Ethvlbenzene 31 ug/kg U 7121197 
Methvlene Chloride 69 31 ug/ka B 7/2 1 f97 
Stvrene 31 ua/ka U 7/21/97 
Tetrachloroethene 31 ug/ka U 7121197 

Toluene 31 ug/ka U 7/2 l/97 

Total Xvlenes 31 ug/kg U 7/21/97 

Trans-1.3-Dichloropropene 31 ugjkg U 7121 I97 

Trichloroethene 31 us/kg U 7121197 

Vinyl Chloride 31 ug/ka U 712 l/97- 

Total Organic Carbon 71OcO 207 ma/kg L 7116197 
Total Phosphorous (as P) 19.1 5 ma/kc? 7/l 8/97 

1,3,5-Trinitrobenzene 2c00 ugtc U 719197 

1,3-Dinitrobenzene 2ooo w/L U 719197. 

2,4,6-Trinitrotoluene 2c00 w/L U 719197. 

2,4-Dinitrotoluene 2ooo w/L U 7)’ 

2,6-Dinitrotoluene I 2000 ug/L U 7< 
2-am-4.6Dinitrotoluene 2000 ug/L lu 719. 
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/ Samole ID 
lSJ.S02-SD03-OCO 
/SJSO2-SDOS-OCO 
/SJS02-SD03MX) 
SJSO2-SD03-000 
SJS02-SD03-000 
SJS02-SD03-000 
SJS02-SD03-000 
jSJSO2-SDO34KKl 
/SJS02-SD03-000 
jSJS02-SD03-000 

1 Analvsis Chemical Resutt Det limit Units DV Quai Date An-,’ ‘.:: _ 

WrCL 1.2-Dichlorobenzene 1300 ug/kG UL 71 .’ 

lsvrcL 1.3-Dichiorobenzene 1300 ualka UL 71. 
wJ-rcL l,P-Dichlorobenzene 1300 ug/kQ UL 7/21/vr 

iSvlCL 2,2-oxybis(i -Chloropropane 1300 ug/kg UL 7121197, 
ISVTCL 2,4,5Trichlorophenol 3300 ua/ksj UL 7/21 I97 
jSvrCL 2,4,6-Trichlorophenol 1300 w/kg UL 7121197, 
isvTcL 2,4-Dichlorophenol 1300 @kg UL 712 1 I97 
ISvrCL 2,4-Dimethylphenol ’ ’ 1300 ug/kg UL 712 1 I97 
ISVTCL 2,4-Dinitrotoluene 1300 u&kg UL 712 1 I97 

2,6-Dinitrotoluene 1300 uglkg UL 712 1 I97 
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I Sample ID 

ISJSO2-SDO3-COOP 
jSJS02SDO3-OOOP 

iSJS02-SD03-OOOP 
jSJS02-SD03-COOP 

/SJSO2-SDO3-COOP 
tSJSO2-SW3-OOOP 
!SJSO2-SDO3-OOOP 
SJS02-SD03-OOOP 
?iJS02-SD03-000P 
S&02-SD03-OOOP 

1 Analysis Chemical Result Det limit Units DV Qua1 

IVCTCL Bromodichtoromethane 37 ua jka U 
iVCTCL Bromoform 37 uQjkq U 

-. 
f, 

iVCTCL Bromomethane 37 ua jka U 7/0/Y/~ 
IVCTCL Carbon Disulfide 81 37 ua/ka 718197 
IVCTCL Carbon Tetrachloride 37 ug /kg u 7/8/97 
iVCTCL Chlorobenzene 37 ualkg U 7/8/97 
IVCTCL Chloroethane 37 w/kg U 7/0/97 
IVCTCL Chloroform I 37 uajkg U 710197 
fVCTCL Chloromethane 37 ualka U 718197 
tVCTCL cis-1,3-Dichloropropene 37 uo/ka U 718197 

jSJso2-sso l-000 !PSPCB 4,4’-DOD 
ISJSO2-SSOl-000 !PSPCB 4,4’-DDE 
iSJSOZ-SSOl-000 iPSPCB 4,4’-DDT 
z&02-SSOl -000 !PSPCB Aidrin 
iSJSO2-SSOl-OGO IPSPCB alpha-BHC 

iSJso2-SSOI-coo IPSPCB alpha-Chlordane 
iSJso2-SSOl-000 iPSPCB Aroclor- 10 16 

iSJSO2-SSOl-000 !PSPCB Aroclor-1221 
SJso2-sso l-000 IPSPCB Aroclor- 1232 
SJso2-SSOl-CQO IPSPCB Aroclor- 1242 

wso2-sso l-OGO @spa Aroclor-1248 
pSO2-SSOl-000 IPSPCB Aroclor- 1254 
!SJso2-ssol -rx!O !PSPCB Aroclor- 1260 
iSJSO2-SSOl-000 ‘PSPCB beta-BHC 
iSJso2-SSOl-000 !PSPCB delta-BHC 

19 
82 
54 

7.4 uajkg 7121 I97 
7.4 ugfkg J 7121197 
7.4 ug/ka 7121197 
3.8 ualka U 7/21/97 
3.8 ugjkg U 7121197 

3.8 ugjkg u 7121197 
74 us/kg U 712 l/97 

150 ug /kg U 7121197 
74 w/kg U 7 12 1 I97 
74 ua/ka U 7 12 l/97 

74 uQ/kg U 7/21/97 
74 uajka u 7/21/97 
74 uajkg u 7/2’ - 

3.8 us/kg U 71: 
3.8 uq/kg u 7121. 
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SJSO2-SSOl-000 

lSJSO2-SSOl-000 
jSJso2-sso l-000 

isJso2-ssowoo 
iSJSO2-SSOl-Ooo 
ISJSO2-SSOl-OCO 
ISJSO2-sso 1 -cd20 
lSJSO2-SSOl-COO 
iSJS02-SSOl-000 
[SJSO2-sso l-o00 
!SJs02-ss01-000 
,SJso2-SSOl-000 

!SJSO2-SSO2-000 
/SJso2-sso2-000 

iSJSO2-SSO2-000 
!SJSO2-SSO2-000 
is.602-sso2-000 
ISJSO2-sso2-000 

ISJSO2-sso2-000 
jSJso2-sso2-OCKI 

!SJso2-sso2-COO 
ISJSO2-sso2-000 

!VCTCL 
IVCTCL 

tVCTCL 
IVCTCL 
iVCTCL 
IVCTCL 
/VCTCL 
/VCTCL 
iVCTC L 
/VCICL 
IVCTCL 

!CTOTP 
IMCYAN 

IMCYAN 
IMCYAN 
IMCYAN 

IMCYAN 
iMCYAN 
IMCYAN 

IMCYAN 
iMCYAN 

cis-1.3-Dichloropropene 
Dibromochloromethane 

Ethylbenzene 
Methylene Chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 
Trans-1.3-Dichloropropene 
Trichloroethene 
Vinyl Chloride 
Total Phosphorous (as P) 
Aluminum 

Antimony 
Arsenic 
Barium 
Beryllium 

Cadmium 
Calcium 

Chromium 
Cobalt 

5 

2.3 
a810 

2.2 
59.6 
0.23 
0.25 
1060 
10.7 

11 ug/kg 
11 uqfkg 
11 ua/ka 
11 ug/kg 
11 ua/ks 
11 ua/ka 
11 ug/ka 
11 uq/kQ 
11 uq/kg 
11 uQ/kg 
11 ug/kg 

1.3 rng/ka 
7.74 ma/kg 
0.35 ma/kg 
0.53 ma/ka 
0.35 ma/kg 
0.18 mQ/ka 
0.09 rna/kQ 

15.3 1 ma/krr 

1.23 rna/ka 
1.41 mg/kq 

U 
U 

: 
U 
U 
U 
U 
u 
U 
U 

U 

J 
J 

U 

716197 
716197 
716197 
716197, 
7/6/97 
7/6/97. 
716197, 
7/6/97 
716197 
7/6/97_ 
716197 

7116197 
7/B/97 
719197 
7/9/97 
710197 
7/ 8197 
719197 
7/r - 

7, 
7/b, 
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ISJSO2-SSO3-000 ISVTCL 4-Bromophenyi phenylether 
isJso2-sso3-ooo !SvrCL 4-Chloro-3-Methylphenol 

jSJSO2-SSO3-000 iSvTCL 4-Chloroaniiine 
ISJSO2-SSO3-000 !SvTCL 4-Chlorophenyl-phenylether 
ISJSO2-SSO3-000 lsvrcL P-Methylphenol 
isIso2-sso3-ooo iswcL 4-Nitroaniline 
\SJSO2-SSO3-OCCI ISVTCL 4-Nitrophenol 
\SJSO2-SSO3-OOO ISvrCL Acenaphthene 
iSJSO2-SSO3-000 lSvrCL Acenaphthylene 

iSJSO2-SSO3-COO iSVlCL Anthracene 
.SJSO2-SSO3-OOO w-rcL Benzo(a)Anthracene 
!SJSO2-SSO3-Ooo !SvTCL Benzo(a)Pyrene 
‘SJSO2-SSO3-OCO ISVTCL Benzo(b)Fluoranthene 

:SJSO2-SSO3-000 /SvrCL Benzo(q.h.i)Perylene 
iSJSO2-SSO3-000 wrcL Benzo(k)Fluoranthene 
,S.S02-SSO3-OCD ISVTCL B&(2-chloroethoxy)Methane 

:SJSO2-SSO3-000 iSvrCL Bis(2-chloroethyl)Ether 
tsJS02-SS03-OO0 iSVTCL Bis(2-Ethylhexyl)Phthalate 

iSJSO2-SSO3-CKIO ‘SVTCL Butylbenzylphthalate 
:SJSO2-SSO3-000 !SvTCL Carbazole 
iSJSO2-SSO3-CUO lSvrCL Chwene 
;SJSO2-SSO3-CC0 iSVTCL Di-n-Butylphthalate 
/SJSO2-SSO3-Ooo WrCL Di-n-Octyl Phtholate 
jsxo2-sso3-cm lSvTCL Dibenz(a,h)Anthracene 
E&02-SSO3-CD0 ISVTCL Dibenzofuran 
iSJSO2-SSO3-000 WTCL Diethylphthalate 
lSJSO2-SSO3-COO WTCL Dimethyl Phthalate 

170 
820 

590 
2300 
1400 
1700 

890 
1100 

300 
2700 

210 

1700 uafkg U J/17/97 
1700 ug/kg U 7/17/97 
1 JO0 w/kg U 7117197 
1700 uq/kq u 7/17/9? 
17CKl ug/kg U 711 J/97, 
4300 ug/kQ U 7/l J/97 
4300 uafkn U J/17/9? 
1700 ug/ka J 7/l 7197 
1700 ua/kn J 7/ 17197 
1700 uG/ks, J J/17/9? 
1700 ua/ka 7/1?/97 
1700 ug/kg J 7117197 
1700 ua/ka J 7/17/97 

1700 w/kg J 7/1?/9? 
1700 ug/kQ J J/l 7197 
1700 ucl/ka U 7117197 
1700 ug/kQ U 7/l 7197 
1700 ua/ka U 7/17/97 
1700 w/kg U J/17/9? 
1700 ug/kQ J J/1 7/97. 
1700 uQl/kQ ?/\?I97 
1700 w/kg J 7J 1 J/97 
1700 ug/kg U J/17/9? 
1700 uQ/kq U 7/17/9? 
1700 ug/kg U 7/l? 
1700 w/kg U 7/1; 
1700 ugfkg U 7/17/ 
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pJso2-ssos-000 iPSPCB 
SJso2-sso5-COO IPSPCB 
SJso2-sso5-COO IPSPCB 

, SJSO2-SSO5-000 !PSPCB 
isJso2-sso5-000 IPSPCB 

Aroclor-1254 
Aroclor- 1260 
beta-BHC 
delta-BHC 
Dieldrin 

170lug/ka 
170 ug/kg 
8.9 ua/ka 
8.9 ualko 
17 ug/kg 

u J/22/9? 
U J/22/97 
U 7/2” 
U J!: 
U 71’221 
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isso2-sso5-cm iVCTCL 
/SJSO2-SSO5-000 ;VCTCL 
isJso2-sso5-000 iVCTCL 
ISJSO2-SSO5-000 IVCTCL 
isJso2-sso5-oooP ~CTOTP 
IsJso2-sso5-oooP 
/SJSO2-SSO5-oOOP 

~MCYAN 
MYAN 

isJso2-sso5-000P IMCYAN 
ISJSO2-SSO5aOOP ~MCYAN 
isJso2-sso5-oooP IMCYAN 
~sJso2-sso5-ooOP ~MCYAN 
isJso2-sso5-ooop IMCYAN 
lSJSO2-SSO5WIP iMCYAN 

jSJSO2-SSO5-oOOP iMCYAN 

IsJso2-sso5-oooP ibtCYt4~ 

Totol Xylenes 
Trons-1.3-Dichloropropene 
Trichloroethene 
Vinyl Chloride 
Total Phosphorous (OS P) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Codmium 
Calcium 
Chromium 
Cobalt 
Copper 

10.3 
3110 

0.5 
2.3 

27.2 

0.27 
1310 
11.4 
2.1 

27.9 

11 ug/ka 
11 ug/ka 
11 ugfkg 

11 ua/ka 
1.3 ma/ka 

8.64 
ma/kg mg/kg 0.39 

0.59 ma/ka 
0.39 mg/kq 

0.2 mg/kg 
0.1 ma/kg 

17.09 ma/kg 
1.38 mg/kg 
1.57 ma/kg 
1.18 mg/kg 

718197. 
7/B/97 
7/0/97 
710197, 

7116197 
7/8/97 
719197 
719197 
710197 
710197 
719197 
7/0/97 
7Ja.w 
7 
7,. 
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‘SJSO2-SSO603O /SvTCL Anthracene 
SJSO2-SSO6-000 ISVTCL Benzo(o)Anthrocene. 
SJSO2-SSO6-000 /SvTCL Benzo(o)Pvrene 

SJso2-sso6-ooo ISvrCL Benzo(b)Fluoronjhene 
S&02-SSO6-000 !SvTCL Benzo(g,h,i)Perylene- 

jSJSO2-SSO6-CW SWCL Benzo(k)Fluoronthene 
ISJSO2-SSO6-000 SVTCL Bis(2-chloroethoxy)Methane 
SJSO2-SSO6-000 SvrCL Bis(2-chloroethyl)Ether 
SJSO2-SSO6-000 SvrCL Bis(2-Ethylhexyl)Phtholote 
SJSO2-SSO6-000 ISVTCL Butylbenzylphtholote 
iSJSO2-SSO6-000 SvrCL Corbazole 
iSJso2-ss064!00 SvrCL Chrwene 
~SJso2-sso6-OcO SVTCL Di-n-Butylphtholote 

ISJSO2-SSO6-000 ISVTCL Di-n-Octyl Phtholote 
SJSO2-SSO6-OUO ISvlCL Dibenz(a.h)Anthrocene 

SJSO2-SSO6-000 isvrcL Pibenzofuran 
SJSO2-SSO6-000 ISvrCL Diethylphtholote 

lSJSO2-SSO6-000 ISvrCL Dimethyl Phtholote 

1600 ug/kQ U 7/10/97 
1600 w/kg U 7/ 1 o/97 
1600 ua/kn U 7/10/97. 

1600 w/kg u 7/l o/97 
1600 w/kg U 7/10/97 

1600 uQ/kQ U ?/10/97 

1600 w/kg U 7/l o/97 
1600 ua/ka U 7/10/97 
1600 ugfkq B 7/10/97. 
1600 w/kg J 7/10/97 
1600 w/kg U 7/10/97 
1600 udka U 7/ 10197 
1600 ua/ka U 7/ 1 or97 

1600 w/kg U 7/10/97. 
1600 ug/ka U 7/ 1 o/97 

16OQ uq,&~ U 7/10'"7' 

1600 ua/ka U 7/l 
1600 ug/kq U 7/1L, 
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!SJSO2-SSO7-000 

iSJSO2-SSO7-000 2-Hexonone 10 ug/kg U 718197 
ISJSO2-SSO7-CHIO 4-Methyl-2-Pentonone 10 w/kg U 7/8/97, 
imoz-sso7-ooo iVCTCL Acetone 10 w/kg U 718197 
ISJSO2-SSO7-000 /VCTCL Benzene 10 w/kg U 718197, 

“-5JSO2-SSO7-000 IVCTCL Bromodichloromethone 10 ug/kg U 718197 
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$.JSO2-SSO8-COO 
ISJSO2-SSO8-000 
lSJso2-SSO&000 
jsJso2-sso8-ooo 
SJso2-SSO&000 

jsISO2-SSO8-OW 
ISJso2-SSO&mO 
;SJso2-sso&OOO 
SJSO2-SSO8-COO 

/SJSO2-SSO8-KHI 
#02-SSO8-COO 
SJSO2-SSO8-COO 
sJSO2-SSO8-000 

ISJso2-SSO&OKI 
fSJso2-SSO8-000 

IPSPCB 4.4’-DDE 
!PSPCB 4.4’-DDT 
IPSPCB Aldrin 
IPSPCB olpho-BHC 
IPSPCB olpho-Chlordone 
/PSPCB Aroclor-1016 
;PSPCB Aroclor-1221 
IPSPCB Aroclor-1232 
jPSPCB Aroclor-1242 

IPSPCB Aroclor-1248 
/PSPCB Aroclor-1254 
IPSPCB Aroclor-1260 
IPSPCB beta-BHC 
IPSPCB delto-BHC 
/PSPCB Dieldrin 

25 
13 

17 

3.5 ug/kg 7/22/97. 
3.5 ug/kg J 7/22/97 
1.8 ug/kg U 7/22/97 
1.8 ug/kg U 7122197 
1.8 ug/kg U 7122197 
35 ug/kg U 7/22/97 
71 ugfkg U 7122197 
35 ug/kg U 7122197 

35 w/kg U 7/22/97 
35 ug/kg U 7/22/97 
35 w/kg U 7/22/97 
35 ugfkg J 7122197 
1.8 ug/kg U 7/22/97 
1.8 ug/kg U 71: 
3.5 uq/kg U 7/L 
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l,l,l-Trichloroethone 
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, SamDIe ID 1 v 
/s1502-ss1o-oc0 

Anal sis Chemical DV Qual Units 

IVCTCL Vinyl Chloride 

!SJso2-swo2-cxxl ICALKY Alkalinity 107 2 ma/L 71 
SJso2-swo2-ooo iCHBOD Biological Oxygen Demand 5 mg/L U 7/2rtv/ 

sJso2-swo2-wO CHCOD Chemical Oxygen Demand 154 5 mg/L 7124197 
sJso2-swo2-coO CTDSS Total Dissolved Solids 19100 10 mg/L 7/22/97 
.sJso2-swo2-Om CTOTC Total Oraonic Carbon 16.4 1 mglt 7/23/97 
sJso2-swo2-cal ICTOTP Total Phosphorous (as PI 0.202 0.05 ma/L 7130197 
SJso2-swo2-cKxl ICTSSS Total Suspended Solids I 124 5 ma/L 7/22/97- 
sJso2-sw02-000 EXPLO 1.3,~Trinitrobenzene 25 ug/L U 817197 
sJso2-swo2-cm EXPLO 1,3-Dinitrobenzene U _ 25.ualL 817197 
sJso2-swo2-ooo EXPLO 2.4,6-Trinitrotoluene 25 w/L U 

sJso2-swo2-000 tEXPL0 2,4-Dinitrotoluene 

817197. 
25 ug/L U 817197 

sJso2-swo2-cm IEXPLO 2,6-Dinitrotoluene 25 ug/L u 817197 
sJso2-swo2-OCO IEXPLO 2-am-4.6-Dinitrotoluene 25 us/L U 0/7/97- 
sJso2-swo2-mO IEXPLO 2-Nitrotoluene 25 q/L U 817197 
sJso2-swo2-mO EXPLO 3-Nitrotoluene 25 us/L U 8/ 7197, 
sJso2-swo2-co0 EXPLO 4-am-2,6-Dinitrotoluene 25 ug/L U 817197 
sJso2-swo2-cDo EXPLO 4-Nitrotoluene 25 ug/L U 8/7/97 
sJso2-sw02-000 EXPLO HMX 25 ug/L U 8/7/97 
sJso2-swo2-m EXPLO Nitrobenzene 25 w/L U 8/7/97 
sJso2-sw02-000 EXPLO RDX 25 ug/L U 8/7/97 
sIso2-swo2-000 EXPLO iETRYL 25 ug/L U 8/7/97 
sJso2-swo2-000 MCYAN Aluminum 4210 29 w/L 7/22/97, 
Is.S02-swo2-ml MCYAN Antimony 2 1 w/L J 7/2 1 I97 
sJso2-swo2-000 MCYAN Arsenic 3 w/L U 7125197. 
sJso2-swo2-000 MCYAN Barium 58 1 us/L J 7122197 
sJso2-swo2-000 MCYAN Beryllium 1 w/L U 7/22/97, 
sJso2-swo2-m IMCYAN Codmium 1.2 0.3 ug/L L 7/21/97 
sJso2-swo2-COO MCYAN Calcium 197000 46 ug/L 7/22/97 
sJso2-swo2-000 MCYAN Chromium 104 4 w/L 712 
sJso2-swo24DO IMCYAN Cobolt 8 q/L U 7/: 
,sJso2-swo2-cm MCYAN Copper 132 2 ug/L 7/22/v 7 
sJso2-swo2-000 MCYAN Cyonide 5 w/L U 7122197. 
sJso2-swo2-co0 MCYAN Iron 6470 5 UQfL 7122197 

isJso2-swo2-o03 MCYAN Lead 
/SJso2-swo2-ooo ‘MCYAN Moqnesjum 

47.0 1 ug/L L 712 1 I97 
606000 45 w/L 7/22/97 

iSJSOZ-swo2-CKKI ~MCYAN Mongonese 85.8 1 w/L 7/22/97, 

ISJso2-swo2-ooo IMCYAN Mercury 0.23 0.1 UQ/L B 7129197 
sJso2-swo2-ccO IMCYAN Nickel 7 ug/L U 7122197 
sJso2-swo2-000 IMCYAN Potossium 214000 97 UQIL J 7122197 
SJso2-swo2-COO MCYAN Selenium 3 us/L U 7/21/97 

ISJso2-swo2-ooo MCYAN Silver 1 U 7/21/97 UcllL 
sJso2-swo2-Om MCYAN Sodium 5240000 28 W/L 7/23/97 

iSJSO2-SWO2-OCO MCYAN Thallium 
ISJSo2-swo2-000 MCYAN Vanadium 

2 U 7121197 
27.8 4 uc.llL us/L J 7/22/97 

jsJso2-swo2-cm MCYAN Zinc 175 3 w/L 7122197 
IsJso2-swo2-000 PSPCB 4.4’-DDD 0.1 U 8/6/97 - _. ug/L 

/sJso2-swo2-000 PSPCB 4.4’-DDE 0.1 us/L U 816197 

ISJso2-swo2-cc0 PSPCB 4,4’-DDi 0.1 U 8/6/97 us/L 

isJso2-swo2-Cal PSPCB Aldrin 0.05 w/L U 8/6/97 
/sJso2-swo2-000 PSPCB alpho-BHC 0.05 uq/L U g/6/97 

SJSO2-SWO2-000 PSPCB alpha-Chlordone 0.05 w/L U 816197 
sJsO2-swo2-COO PSPCB Aroclor-1016 1 us/L U 816197 
sJso2-swo2-000 PSPCB Aroclor-1221 2 us/L U 8/6/97 
sJso2-swo2-cm PSPCB Aroclor- 1232 1 w/L U 816197. 
sJso2-swo2-000 PSPCB Aroclor-1242 1 w/L U 0/6/97 
sJso2-swo2-000 E; Aroclor- 1248 1 w/L U 8/6/97. 
sJso2-swo2-000 Aroclor- 1254 1 q/L 8/6/97 U 
sJso2-swo2-000 /PSPCB Aroclor-1260 1 ug/L U 8’ 

SJso2-swo2-OGO !PSPCB beto-BHC 0.05 ug/L U 8, 
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S.S02-SWO2-m SVTCL 
J.Jso.2-swo2-oc!0 SVTCL 
SJso2-swo2-000 SVTCL 
SJso2-swo2-000 

r--x kJso2-swo2-ooo 

lsvrcL 

jSvrCL 

Di-r&utylphthalate 
Di-n-Octyl Phthalate 
Dibenz(a,h)Anthracene 
Dibenzofuran 

Diethylphthalate 

10 ug/L u 7123197 

10 w/L U 7123197 
10 ug/L U 7/23197. 
10 ug/L U 7123197 

10 UQJL U 7/23/97 
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SVTCL 
SVTCL 
SVTCL 
lsvTcL 
JSVTCL 
!SvrCL 
svTcL 
SVTCL 
SVTCL 
/svrcL 
SVTCL 

‘SVTCL 

ISVTCL 
rSvTCL 
ISVTCL 

jsvrcL 
ISVTCL 
ISVTCL 
iSviCL 
SVTCL 
SVTCL 
SVTCL 
SVTCL 
ISVTCL 
ISVTCL 
iSvrCL 

Anthracene 10 ug/L U 
Benzo(a)Anthracene 10 ug/L U 
Benzo(a)Pvrene 10 w/L u 
Benzo(b)Fluoranthene 10 us/L U 
Benzo(g. h. i)Pervlene 10 ug/L U 
Benzo(k)fluoranthene 10 w/L U 
Bis(2-chloroethoxv)Methane 10 ug/L U 
Bis(2-chloroethvl)Ether 10 w/L U 
Bis(2-Ethvlhexyl)Phthalate 1 10 us/L J 
Butvlbenzylphthalate 10 ug/L U 
Carbazole 10 ug/L U 
Chrysene-/h u 
Di-n-Buiylphthalate 10 ug/L U 

Di-n-Octvl Phthalate 10 lJg/L U 
Dibenz(a.h)Anthracene 10 w/L u 
Dibenzofuran 10 us/L U 

Diethylphthalate 10 w/L U 
Dimethyl Phthalate 1 O,ug/L U 
Fluoranthene 10 w/L U 
Fluorene 10 w/L U 
Hexachlorobenzene 10 w/L U 
Hexachlorobutadiene 10 w/L U 
Hexachlorocvclopentacfien 10 us/L U 
Hexachloroethane 10 w/L U 
Indeno(l,2.3-cd)Pvrene 10 w/L U 
lsophorone 10 w/L U 
N-Nitroso-Di-n-Propylamine 10 q/L U 

7124197. 
7/24/97 
7124197 
7124197 
7/24/97 
7124197. 
7124197 
7124797, 
7f 24797 
7124197 
7124197 

-~7/24/97 
7724197 
7/24/97 
7/24/97 
7/24/97 
7/2A/97 
7/24/97 
7124197 
7124197 
7124197 
7/24/97 
7124197 
7 /24/97 
7124197 
71: 
7/i 
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SOSGW 1 D-001 En&in Ketone 

,SJSO5-GW 1 D-001 
ISJSOS-GWl D-001 

ISvrCL 
ISvrCL 

IA-Nitrophenol 
[Acenaphthene 

25ju~/L 
1 OlUQ/L 

I e 
aiL.. 
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I Samde ID 
iSJSOSGW 1 D-001 
kJSOSGW1 D-001 
SJSO5GW 1 DUO1 
sISO5GWl D-001 
SJSO5GWl D-001 
SJSO5GW 1 D-001 

iSJSO5-GWl D-001 
,SJSO5GW 1 D-001 
SJSOSGW 1 D-001 
,sJSOSGWl D-001 

1 Analysis Chemical Result Det limit 1 Units DV Qua1 
ivaow 

Date Ana?- ia 

Chloroform 2 1 ug/L 8/ ’ 

IVCLOW Chloromethone 1 UWlL U 8, 
IVCLOW cis-1,2-Dichloroethene 1 UQIL U a/1/9,/ 

IVCLOW cis-l,&Dichioropropene 1 us/L U 8/l f97 

IVCLOW Dibromochloromethane 1 w/L U 0/l/97 

VCLOW Ethylbenzene 1 w/L U 0/l/97 

VCLOW Methvlene Chloride 2 1 w/L B 8/l J97, 

VCLOW Sivrene f , 1 ug/L U 0/l/97 
VCLOW Tetrochloroethene 1 w/L U 811197. 
IVCLOW Toluene 1 us/L U 8/l/97 
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SJSO5-GW 1 S-00 1 
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jSJS05-GW2D-001 
jSJS05-GW2D-001 
SJSO5-GW2D401 
SJS05-GW2D-001 
SJSO5-GW20-001 
SJSO5-GW20-001 
SJS05-GW2D-001 

‘-% iSJS05-GW2D-001 

IVCLOW 
iVCLOW 

Bromodichloromethane 
Bromoform 
Bromomethone 
Carbon Disulfide 
Carbon Tetrochloride 
Chlorobenzene 
Chloroethone 
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Sam& ID 1 Analvsis Chemical Result Det Limit Units DV Qua1 1 Date Anal. . . 

SJS05-GW2D-001 IVCLOW Chloromethane 1 w/L U 01: ‘g. 

/SJS05-GW2D-00 1 IVCLOW cis-1,2-Dichloroethene 1 lJg/L U 8. 

jSJSO5-GW2D-001 iVCLOW cis-1,3-Dichloropropene 1 UQ/L U 8/s/ Y/ 

SJS05GW2D-001 IVCLOW Dibromochloromethone 1 UQIL U 815197, 
SJS05GW2D-001 IVCLOW Ethylbenzene 1 lug/L U 815197 
SJSO!%GW2D4)0 1 iVCLOW Methylene Chloride 3 1 l&I/L B 815197 
SJSOSGW2D~O 1 
SJSO5-GW2D-001 

iEz Styrene 1 w/L U 815197 
Tetrachloroethene 1 w/L U 815197 , 

SJSO5-GW2DaOl IVCLOW ioluene 1 UQIL U 8/5/97 
SJS05-GW2D-001 1 VCLOW Total Xylenes 1 uglL u 815197 
SJSO5-GWZD-001 IVCLOW Trons-1,2-Dichloroethene 1 ug/L U 815197 
SJS05GW2D-001 /VCLOW trans-1,3-Dichloropropene 1 w/L U 815197 
SJSO5-GW2DaOl IVCLOW Trichloroethene 1 us/L U 815197 
SJSO5GW2DOOl VCLOW Vinyl Chloride 1 us/L U 815197 
S&05-GW2D-001 F METAL Aluminum 56 29 w/L B 817197 
SJS05GW2D-001 F ‘METAL Antimony 2 1 lJa/L J 8/4/97, 
SJS05GW2D-001 F /METAL Arsenic 3 w/L U a/6/97, 
,SJSO5-GW2D-CO1 F METAL Barium 20.4 1 w/L B 8/7/97 
SJSO5-GW2D-001 F METAL Beryllium 1 w/L U 8/7/97 
SJS05-GW2D-001 F METAL Cadmium 0.5 us/L U 8/6/97 
SJS05-GW2D-001 F IMETAL Calcium 58900 46 uq/L 

SJS05-GW2D-001 F IMETAL Chromium 7ilglL 
a/7/97. 

U 8/7/97 
SJS05GW2D-001 F [METAL Cobalt 8 ug/L U 817197 
SJS05GW2D-001 F iMETAL Copper 6 w/L U 8/7/97, 
SJS05-GW2D-001 F ~METAL Iron 454 5 w/L 817197 

SJS05-GW2D-001 F IMETAL Lead 1.7 1 lJg/L J 8l~Sl97~ 
SJS05-GW2D-001 F IMETAL Magnesium 9360 45 us/L af 7197 
SJS05-GW2D-001 F IMETAL Manganese 100’ 1 us/L 8/ 7/97 
SJS05-GW2D-001 F IMETAL Mercury 0.13 ug/L U 8fbl~7 

SJSO5-GW2D-001 F IMETAL Nickel 7 URIL U al 

‘SJS05-GW2D-GO1 F iMETAL Potassium 7590 97 ug/L 8) 

SJS~~-GW~D-~~~ F IMETAL Selenium 3 L&j/L U 8/6/97, 
SJSO5GW2D-001 F ~METAL Silver 4.5 3 us/L B afot97, 

SJSO~GW~D-001 F IMETAL Sodium 449OQ 28 UQ/L 8/7/97 
SJS05-GW2D-001 F ~METAL Thallium 2 uq/L U 817197 

SJSOSGW2D-001 F ~METAL Vanadium 9 UQIL U 8/7/97 
‘SJSO5-GW2D-001 F IMETAL Zinc 13.4 3 u&L B 8/7/97 
SJSO5-GW2S-001 j~T0iP Total Phosphorous (as P) 0.309 0.05 ma/L 7130197 

sJSO5-GW2S-001 /MCYAN Aluminum 1110 29 q/L 7128197. 
,.SJSO5-GW2S-001 iMCYAN Antimony 2 uq/L U 7129197, 
SJSOS-GW2S-00 1 IMCYAN Arsenic 3 w/L U 7129197 
S&05-GW2S-001 IMCYAN Barium 126 1 w/L J 7/28/97. 

iSJSO5-GW2S-001 IMCYAN Beryllium 1 UQ/L U 7/28/97 
/SJS05-GW2S-001 ~MCYAN Cadmium 0.5 u&L U 7/29/97 
!SJSO5-GW2S-001 !MCYAN Calcium 7/28/97 
[SJSO5-GW2S-CO1 

97800 46 W!L 
;MCYAN Chromium 7 w/L U 7128197 

/SJSO5-GW2S-001 !MCYAN Cobalt 8 un/L U 7128197 
iSJSO5-GW2S-001 ;MCYAN Copper 6 w/L U 7128197. 
iSJSO5-GW2S-001 ;MCYAN Cyanide 5 u&L U 7122197 
jSJSO5-GW2S-001 !MCYAN Iron 13500 5 w/L 7128197 
jSJso5-GW2S-001 IMCYAN Lead 1.1 1 w/L J 7/B/97. 
[SJSO5-GW2S-001 ~MCYAN Maanesium 156000 45 w/L 7128197. 
/S&05-GW2S-001 iMCYAN Manganese 992 1 w/L 7128197 

jSJSO5-GW2S-001 ;MCYAN Mercury 0.12 w/L U 7129197 
;SJSO5-GW2S-001 IMCYAN Nickel 14.1 4 us/L J 7128197 

jSJSO5-GW2S-001 ‘SJSO5-GW2S-001 IMCYAN !MCYAN Selenium Potassium 49100 97 3 w/L UQIL UL 7128197. 7129197 
!SJSO5-GW2S-001 ~MCYAN Silver 3.8 
lSJSO5-GW2S-001 

3 uq/L B 7/29/Q? 
iMCYAN Sodium 1340000 28 UQ/L 712 

IS.S05-GW2S-CO1 IMCYAN Thallium 2 w/L U 712. 
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I 
I Sample ID 1 Analvsis Chemical Result Det limit Units 1 DV Qua1 Date Anal 

kJS@5-GW2S-001 ISVTCL Anthracene 10 uglL U 

FJso5-GW2S-001 ISVTCL 

a/;-; 4$ 

Benzo(a)Anthracene 10 ug/L U a/ 

,SJS05-GW2S-001 ISVTCL Benzo(a)P/rene 10 us/L U 

S.JS%-GW2S-00 1 lsvrcL 1Benzo@)Fluoranthene 
8/i, ,J 

10 w/L U 012197 

kJSO5-GW2S-001 lsvrcL Benzo(a,h,i)Perylene 10 us/L U a/ 2/97 

SJSO5-GW2S-001 isvra. BenzoOofluoronthene 10 w/L U a/2/97 

SJSO5-GW2S-001 ISVTCL Bis(2chloroethoxy)Methane 10 w/L u 012197 

siSO5-GW2S-001 lsv-TcL BisO-chloroethyl)Ether 10 w/L U 012197 
SJSOS-GW2S-OOl ISV-TCL BisQ-EthvlhexvBPhtholate ’ 10 w/L U 012197 

SJSO5-GW2S-001 ISVTCL Butylbenzylphthalate 10 ug/L U a/2/97 

SJSO5-GW2S-001 ‘sv-icL Corbazole 10 ug/L U a/2/97 
SJSO5GW2S-001 SVTCL Chrvsene 10 w/L U 012197 
SJSO5-GW2S-001 SVTCL DCn-Butvlphthalate 10 ug/L U 0/2/97 

S&05-GW2S-001 ISVTCL Di-n-Octyl Phtholote 10 ug/L U a/2/97 

,SJSO5-GW2S-001 lsvrcL Dibenz(o,h)Anthrocene 10 ug/L U I a/2/97 

S&05-GW2S-001 SvrCL Dibenzofuron 10 ug/L U a/2/97 

SJSO5-GW2S-001 SVTCL Diethylphtholate 10 ug/L U 0/2/97 

SJSO5-GW2S-001 SvrCL Dimethyl Phtholote 10 uq/L U a/2/97 

SJSO5-GW2S-001 ISVTCL Fluoranthene 10 us/L U a/2/97 

SJSO5-GW2SOOl lsvrcL Fluorene 10 w/L U a/2/97 

SJSO5-GW2S-001 ISVTCL Hexochlorobenzene 10 ug/L U a/2/97 

sJSO5-GW2S-001 sv-rcL Hexachlorobutodiene 10 w/L U a/2/97 

S&05-GW2S-001 svlcL Hexachlorocyclopentadien 10 ug/L U 012197 

SJSO5-GW2S-001 SVTCL Hexachloroethone 10 w/L U 012197 
SJSO5-GW2S-001 SVTCL Indeno(l,2,3-cd)Pyrene 10 ug/L u a/2/97. 

SJSO5-GW2S-001 ISVTCL lsophorone lOug/L U a/2/97 

SJSO5GW2S-001 ISVTCL N-Nitroso-Di-n-Propylamine 10 ug/L U 012197. 

‘SJSO5-GW2S-001 lsv-fcL N-Nitrosodiphenylamine 10 w/L U 012197 
SJSO5-GW2S-001 SVTCL Nophthalene 10 w/L U 0/2/97 

klSO5-GW2S-001 ‘SVTCL Nitrobenzene 10 w/L U a/: 

iSJso5-GW2S-001 svrcL Pentochlorophenol 25 w/L u a/ 
[SJSO5-GW2S-001 SVTCL Phenanthrene 10 w/L U b/5,, . 
kJSO5-GW2S001 SVTCL Phenol 10 ug/L U 0/2/97, 

I 
S.S05-GW2S-OOl ISVTCL Pyrene 10 w/L U B/2/97 
S&05-GW2S-001 IVCLOW l,l,l-Trichloroethane 1 ug/L U 7/25/97 
tSJSO5-GW2S-001 VCLOW 1,1,2,2-Tetrachloroethane 1 w/L U 7;25/97 
ISJSO5-GW2S-001 VCLOW 1,1,2-Trichloroethone 1 us/L U I 7/25/97 
jSJSO5-GW2S-001 VCLOW 1,l -Dichloroethone 1 ug/L U 7/25/97 
\SJSO5-GW2S-001 VCLOW 1,l -Dichloroethene 1 us/L U ! 7/25/97 
iSJso5-GW2S-001 VCLOW 1,2,4-Trichlorobenzene 1 w/L U 7125197 

kJSO5-GW2S-001 VCLOW 1,2-Dibromo-3-chloropropo 1 w/L U 

/SJS05-GW2S-OOl 

7/25/97 
VCLOW 1,2-Dibromoethane 1 w/L U 7/25/97 

kJSO5-GW2S-001 VCLOW 1,2-Dichlorobenzene 1 w/L U 7125197 

&JSO5-GW2S-001 IVCLOW 1,2-Dichloroethone 1 w/L U 7/25/97. 
1 w/L 1,2-Dichloropropane U 7J25J97 

1,3-Dichlorobenzene 1 w/L U 7/25/97 

iSJSO5-GW2S-001 IVCLOW 1 ,kDichlorobenzene 1 w/L U 7125197 

jSJS05-GW2S-001 VCLOW 2-Hexonone 5 ug/L U 7/25/97 
iSJSO5-GW2S-001 VCLOW P-Methyl-2-Pentanone 5 w/L U 7125197 

jSJSO5-GW2S-001 ‘VCLOW Acetone a 5 w/L B 7/25/97 
iSJSO5-GW2S-001 VCLOW Benzene 1 w/L U 7125197~ 

S.tSO5-GW2S-001 VCLOW Bromochloromethane 1 w/L U 7/25/97 

j SJSO5-GW2S-00 1 kCLOW Bromodichloromethane 1 ug/L U 7/25/97 
lSJSO5-GW2S-001 VCLOW Bromoform 1 ugJL U 7/25/97 
jSJSO5-GW2S-001 VCLOW Bromomethane 1 w/L U 7/25/97 
t SJSO5-GW2S00 1 VCLOW Carbon Disulfide 1 ugJL U 7125197 
ISJS05-GW2S-00 1 VCLOW Carbon Tetrochloride 1 w/L U 7/25/97 
kJSO5-GW2S-001 IVCLOW Chlorobenzene 1 w/L U 7/25/9? 
ISJS05-GW2S-001 IVCLOW Chloroethane 1 us/L U 7J2F 
ISJS05-GW2S001 IVCLOW Chloroform 1 us/L U 712. 
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Sample ID 
iSJSO5-GW3S-001 

ISJSO5-GW3S-001 
sJSO5-GW3S-COl 
SJSO5-GW3S-001 
SJSO5-GW3S-001 
SJSO5-GW3S-001 
,sJSO5-GW3S-001 
SJSO.5GW3S-001 
SJso5-Gw3s-00 1 
-sJSO5-GW3S-001 
SJSO5-GW3S-001 

SJSO5-GW3SM11 
SJSO5-GW3S-001 
sJSO5-GW3S-001 
.%JSO5-GW3S-001 
SJSO5-GW3S-001 
SJSO5-GW3S-001 
SJS05-GW3S-001 
S.S05-GW3S-001 
SJSO5-GW3S-001 
SJSO5-GW3S-001 
S&05-GW3S-001 
SJso5-Gw3s-00 1 
SJSO5-GW3S-001 
SJSO5-GW3S001 
SJSO5-GW3S-001 
SJSO5-GW3S-001 
SJSO5-GW3SOOl 

1 Analvsis Chemical Result Det Limit Units DV Qua1 Date An@ -.+ 
rMCYAN Vanadium 82.0 4 us/L 7/’ 3 

IMCYAN Zinc 153 3 ug/L 71 
IPSPCB 4.4’-DDD 0.1 us/L u 713 I/Y/ 

/PSPCB 4.4’-DDE 0.1 URIL U 7/3 1 J97 
(PSPCB 4,4’-DDT 0.1 us/L U 713 1 I97 

!PSPCB Aldrin 0.05 w/L U 7/3 1 I97 
!PSPCB alpha-BHC 0.05 ug/L U 713 1 r97 
IPSPCB alpha-Chlordane L 0.05 w/L U 7/31/97 I 
PSPCB Aroclor-1016 1 us/L U 7131197 
PSPCB Aroclor-1221 2 w/L U 7/31 I97 
PSPCB Aroclor-1232 1 ug/L U 7/31 I97 
IPSPCB Aroclor-1242 1 ug/L U 713 1 I97 
IPSPCB Arocloi-1240 1 ug/L u 7/3 1 I97 
!PSPCB Aroclor-1254 1 w/L U 7/3 1 I97 
/PSPCB Aroclor-1260 1 UCJJL U 713 1 f97 
IPSPCB beta-BHC 0.05 UQIL U 713 1 f97. 

i;;;:; 
delta-BHC 0.05 UQJL U 7J3 l/97 
Dieldrin 0.1 us/L U 

, 
7/3 l/97 

IPSPCB Endosulfan I 0.05 ug/L U 7/31/97. 
IPSPCB Endosulfan II 0.1 ug/L U 7J3 1 I97 
IPSPCB Endosulfan Sulfate 0.1 us/L U 7/31/97, 
IPSPCB Endrin 0.1 us/L U 7/31/97. 
IPSPCB Endrin Aldehyde 0.1 us/L U 7/31/97, 
IPSPCB Endrin Ketone 0.1 us/L U 713 1 J97 
IPSPCB aomma-BHC 0.05 us/L U 713 l/97 
IPSPCB aommo-Chlordane 0.05 w/L U 713 1 I97 
iPSPCB Heptachlor 0.05 us/L U 7/3 1 I97 
!PSPCB Heptochlor Epoxide 0.05 us/L U 713 1 I97 

\SJSO5-GW3S-001 
!SJS05-GW3S-001 
SJSO5-GW3S-001 
SJSO5-GW3S-001 

$kSO5-GW3S-001 
jSJSO5-GW3S-001 
‘SJSO5-GW3s-001 
SJSO5-GW3S-001 
SJSO5-GW3S-001 
SJSO5-GW3S-001 
sJSO5-GW3S-001 
S&05-GW3S-001 

ISVTCL 
!SVTCL 
ISVTCL 

/svrcL 
ISVTCL 
lsvlcL 
/SvTCL 
lsvrcL 
lsv-rcL 
lsvlcL 
isvra 
isvrcL 

3.3’-Dichlorobenzidine 
3-Nitrooniline 
4.6-Dinitro-2-Methylphenol 

4-Bromophenyl phenylether 
4-Chloro-3-Methylphenol 
P-Chlorooniline 
4-Chlorophenyl-phenylether 
4-Methylphenol 
P-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
lAcenaphthylene 

10 us/L U 7/29/97 
25 ug/L U 7/29/97 
25 w/L U 7129197 

10 ug/L U 7/29/97 
10 l&J/L U 7/29/97 
10 w/L U 7129197 
10 w/L U 7/29/97 
10 us/L U 7/29/97 
25 w/L U 7129197 
25 w/L U 7 2O’T 

10 ug/L U 7J: 
10 ug/L U 71; 
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Sample ID 
/sIs05-Gw3s-001 

1 Analvsis Chemical Result Det Limit Units DV Qual Date Anal.. 
[VCLOW cis-1.2-Dichloroethene 1 us/L U 712 .( 

[SJSO5-GW3S-001 ivcL0w cis-1,3-Dichloropropene 1 ug/L U 71: 

ISJSO5-GW3S-001 ivcLow Dibromochloromethane 1 ug/L U 7/21/r/ 

[SJSO5-GW3S-001 IVCLOW Ethylbenzene 1 ug/L U 7/21/97 

SJSO5-GW3S-001 IVCLOW Methylene Chloride 3 1 ug/L B 7121197 

SJSO5-GW3S-001 IVCLOW Styrene 1 w/L U 7121197, 
SJSO5-GW3S-001 ivcLow Tetrachloroethene 1 uali U 7121197 

SJSO.5GW3S-001 IVCLOW Toluene r 1 us/L U 712 l/97 

SJSO5-GW3S-001 IVCLOW Total Xylenes 1 u&L U 712 l/97 

SJSO5-GW3S-001 IVCLOW Trans.-l ,2-Dichloroethene 1 lug/L U 712 1 I97 
SJSO5-GW3S-001 IVCLOW Trons-1,3-Dichloropropene 1 UQ/L U 7121 I97 
SJSO5-GW3S-001 IVCLOW Trichloroethene 1 ug/L U 7121197. 
,SJSO5-GW3S-CO1 ivcLow Vinyl Chloride 1 ug/L U 712 1 I97 
SJSO5-GW3S-001 F /METAL Aluminum 44 UQ/L U 7120197 

SJS05-GW3S-001 F /METAL Antimony 2 w/L U 7129197. 

SJSO5-GW3S-001 F iMETAL Arsenic 3 lJg/L U 7129197 
SJSO5-GW3S-001 F IMETAL Barium 21.5 1 us/L B 7128197 
SJSO5-GW3S-CO1 F IMETAL Beryllium 1 us/L U 7/28/97 
SJsO5-GW3S-CQl F IMETAL Cadmium 0.5 ug/L U 7/29/97, 
SJSO5-GW3S-001 F IM~AL Calcium 68400 46 UQIL 7128197 
S&05-GW3S-001 F IMETAL Chromium 7 w/L U 7128197 

,SJSO5-GW3s-001 F iMESAL Cobalt 22.3 3 UQIL J 7128197 

.SJSO5-GW3S-001 F IMETAL Copper 6 UQIL U 7128197 

SJSO5-GW3S-001 F !MEIAL Iron 40700 5 ug/L 7i2af97 

SJSO5-GW3S-001 F IMETAL Lead 1 us/L U 7129197 
SJSO5-GW3S-001 F IMETAL Magnesium 56900 45 UQIL 7120197 
‘SJSO5-GW3S-001 F IMETAL Manganese 3140 1 UQ/L 7/28/97 

SJSO5-GW3S-CO1 F IMETAL Mercury 0.12 ug/L U 7/29197 
SJSO5-GW3S-001 F IMETAL Nickel 13.5 4 us/L K 7/281n7 

SJSO5-GW3S-001 F iMETAL Potassium 9250 97 u&L 7/2( 

SJSO5-GW3S001 F IMETAL Selenium 3 UQ/L U 712 

sJSO5-GW3S-001 F {METAL Silver 3.7 3 ug/L B 7/29/y/ 
SJSO5-GW3S-001 F IMETAL Sodium 249CQO 28 u&L 7128197 

SJSO5-GW3S-001 F IMETAL Thallium 2 u&L U 7129197 

SJSO5-GW3S-001 F iMETAL Vanadium 9 us/L U 7128197 
SJSO5-GW3S-001 F IMETAL Zinc 39.9 3 UQ/L B 7128197. 
s~so5~w3s-001 FP IMETAL Aluminum 72.3 29 uo/L B 7/28/97 
SJSO5GW3S-001 FP iMETAL Antimony 3.1 1 UQ/L 0 7129197, 

SJSO5-GW3S-001 FP ~MESAL Arsenic 3 uq/L U 7129197. 
SJSOS-GW3S-001 FP IMEiAL Barium 22.9 1 UQIL B 7/28/97, 

SJSO5-GW3S-001 FP IMETAL Beryllium 1 ug/L U 7128197 

iSJSO5-GW3S-CO1 FP IMETAL Cadmium 0.5 ua/L U 7129197 

ISJSO5GW3S-CO1 FP IMETAL Calcium 68500 
‘SJSO5-GW3S-00 1 FP 

46 uqf L 7/28/97, 
IMETAL Chromium 7 u&L U 7/28/97 

,SJSO5-GW3S-001 FP iMETAL Cobalt 19.2 3 u&L J 7128197 

IsJso~G~~~-001 FP /METAL Copper 6 ug/L U 7128197 
iSJSO5-GW3S-001 FP /METAL Iron 40600 5 us/L 7/28/97 
iSJSO5GW3S-001 FP :MEIAL Lead 1.3 1 ug/L B 7/29/97 
iSJSO5-GW3S-CO1 FP iMETAL Magnesium 57100 45 w/L 7120197. 

ISJSO5-GW3S-00 1 FP iMETAL Manganese 3150 1 UQIL 7120197 

!sISO5-GW3S-001 FP ~ME~AL 0.12 ug/L U Mercury 7/29/97, 
!SJSO5-GW3S-CO1 FP !METAL Nickel 14.1 4 UR/L K 7/20/97 
ISJSO5-GW3S-CO1 FP IMETAL Potassium 9570 97 UQIL 7120197 

jSJSO5GW3S-CO1 FP IMETAL Selenium 3 lJa/L U 7/29/97 

[S&05-GW3S-001 FP IMETAL Silver 6 3 URIL B 7129197 

ISJSO5-GW3S-001 FP IMETAL Sodium 25oooO 28 uq/L 7128197 

[SJSO5-GW3S-001 FP (METAL Thallium 2 URIL U 7/29/97 

ISJSO5-GW3S-001 FP !METAL Vanadium 9 UQ/L U 7/28/O’ 
tSJSO5-GW3S-CO1 FP /METAL Zinc 41.5 3 ugli 6 712” 

@05-GW3S-001 P ICTOTP Total Phosphorous (as P) 0.251 0.05 ma/L 7/3( 
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/SJSO5-GW3S-001 P /SvrCL 

SJSO5GW3S-001 P IVCLOW 
SJSO5-GW3S-00 1 P IVCLOW 

ISJSOSGWJS-001 P IVCLOW 
jSJSO5-GW3S-001 P JVCLOW 

Pyrene 

1.1,1 -Trichloroethane 
1,1.2,2-Tetrachloroethane 

1.. 1.2-Trichloroethane 
1,l -Dichloroethane 

10 ug/L U 7/29/97 
1 m/L U 7/21 J97 
1 w/L U 712 1 lo7 
1 w/L U 712’ 
1 ug/L U 712’1, 
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I Sample ID 1 Analysis Chemical i Result Det Limit Units DV Qua1 Date Anal 
- jSJSO5-SBO2-002 isvn 4-Chloro-3-Methylphenol 570 uglka U 7/7- '-;; 

&ISO5-SBO2-002 ISVTCL 4-Chloroanilne 570 ug/kg U 7. 
d 

jSJSO5-SBO2-002 lsvfcL 4-Chlorophenyl-phenylether 570 ug/kg U 71 I, ,I 

ISJSO5-SBO2-002 ISvrCL 4-Methylphenol 570 ua/ka U I 7/7/97 
kJSO5-SBO2-CD2 ISvrCL P-Nitroaniline 1400 ug/kg U 717197 
'SJSO5-SBO2-CO2 ISVTCL P-Nitrophenol 1400 us/kg U 7/7/97 
SJSO5-SBOZ-CD2 lsvrcL Acenaphthene 570 us/kg U 7/7/97 
ISJSO5-SBO2-002 ISVTCL Acenaphthylene 570 ua/ka U 717197 
SJSO5-SBO2-002 svl-CL Anthracene 570 uQ/kg U 717197 
S&05-SBO2-002 svrcL Benzo(a)Anthracene 570 w/kg U 7/7/97 
SJSO5-SBO2-002 SvrCL Benzo(a)Pyrene 570 ugtkg U 717197 
SJSO5-SBO2-002 svrct Benzo(b)Fluoranthene 150 570 ugfka J 717197 
SJSO5-SBO2-002 SVTCL Benzo(g.h.i)Pervlene 570 w/kg U 7/7/97 
SJSO5-SBO2-002 svrcL BenzoQFluoranthene 570 uqfkq U 7/7/97 
SJSO5SBO2-Ml2 sv-rcL Bis(2-chloroethoxv)Methane 570 ug/kg U 717197, 
SJSO5-SBO2-002 svrcL Bis(2-chloroethyl)Ether 570 ug/kg U 717197 
SJSO5-SBO2-002 SvrCL Bis(2-Ethylhexyl)Phthaiate 570 ug/kg U 717197 
lSJSO5-SBO2-002 ISvrCL Butylbenzylphthalate 570 w/kg U 717197 
S&05-SBO2-002 SvrCL Carbazole 570 ug/kg U 7/ 7197 
,SJSO5-SBO2-002 SvrCL Chwsene 110 570 ug/kg J 7/7/97 
SJSO5-SBO2-002 SvrCL Di-n-Butylphthalate 570 ug/ka U 7/7/97 
SJSO5-SBO2-002 SvrCL Di-n-Octyl Phthalate 570 u&kg U 7/7/97 
ISJSO5-SBO2-002 svrcL Dibenz(a.h)Anthracene 570 ugfka U 717197 
SJSO5-SBO2-002 SVTCL Dibenzofuran 570 ug/ka U 717197 
SJSO5-SBO2-002 SVTCL Diethylphthaiate 570 ug/ka U 7/7/97 

ISJSO5-SBO2-002 SvrCL Dimethyl Phthalate 57Owl!F~~~ u 7/7/97. 
SJSO5-SBO2-002 SVKL Fluoranthene 130 610 w/kg J 7/7/97 
‘Z&05-SBO2-002 SVTCL Fluorene 570 u&kg U 717197 
SJSO5-SBO2-002 SvrCL Hexachlorobenzene 570 ug/kg U 717197 

’ SJSO5-SBO2-002 SVTCL Hexachlorobutadiene 570 udkq U 7/- 
IS.JSO5-SBO2-002 SVTCL Hexachlorocyclopentadien 570 ua/kQ U 7, 
!SJSO5-SBO2-002 lSvrCL Hexachloroethane 570 ug/kg U 7/7/97, 
‘S&05-SBO2-002 !SvlCL Indeno(l,2.3-cd)Pyrene 570 uglka U 717197 
SJSO5-SBO2-002 svrcL lsophorone 570 w/kg U 7/7/97. 
SJSO5-SBO2-002 SvrCL N-Nitroso-Di-n-Propylamine 570 w/kg U 7/7/97 

&JSO5-SBO2-002 SvrCL N-Nitrosodiphenylamine 570 ug/ka U 7/7/97 
ISJSO5-SBO2-002 lSvTCL Nophtholene.--&570-v 
[SJSO5-SBO2-002 ISvrCL Nitrobenzene 570 w/kg U 7/7/97 
iSJso5-SBO2-002 lSvrCL Pentachlorophenol 1400 ug/kg U I 717197 
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I Analwk~ 1 Chemical 

IPCDI D s ITOTAL HXCDF 
iPCDDS TOTAL PeCDD 
i~cDD_s TOTAL PeC :DF 

IPCDi D s ITOTALTCDD 
IPcDD s TOTAL~TCDF 
IPcDD s is 
IPSPCB 

OTAL TEQ 
I4,4’-DDD 

I Rest lilt 1 Det Limit 1 Units 1 DV Quol 1 
2.51~/g IU 

-1 

5.61 1 IPQ/Q ! I 71‘ F 
1 IPdcl lu ?/lb, Ir, 

33.31 1 IPQkl I ?/I 8197 
I 1 Iw/a Iu 7/18/97 

?/18/97 6.591 1 /Pm 
4.9lwlka IlJJ I 7/14/97j 

I Samcde ID 
jSJs05-SB03-002 
iSJSO5-SBO3-002 
I$&05SBO3-002 
iS&O5SBO3-002 
ISJsO5SBO3-002 
[sJSO5-SBO3-002 

IPSPCB 14,4*-DDE 
‘PSPC 
PSPCB IAldrin 
PSPCB C 

jSJS05SBO3-002 
S&05-SBO3-002 
SJSO5-SBO3-002 
SJSO5SBO3-002 
SJSO5SBO3-002 

bSOS-SBI 
sJSO5-SBO3-002 
SJSO3SBO3-002 
SJS0.5SB03-002 
SJSO5-SBO3-002 
SJSOS-SBI 
SJSO.5SBQ3-002 

IPSPC 
IPSPCB 

IPSPCB 

IPSPCB 

[Endrin AId’ 

Igamma-BHC 
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SamMe ID 1 Anatvsis Chemical 

ISJso5sBO4-CO3 IVCTCL Styrene 

ISJSO5-SBOP-CO3 tVCTCL Tetrachloroethene 

SJSO5-SBO4-003 IVCTCL Toluene 

SJso5%04-003 tVCTCL Total Xylenes 

SJSO.5~sBO4-003 IVCTCL Trans-1,3-Dichloroptopene 

SJSO5-SBOP-003 IVCTCL Trichloroethene 

SJSO5-SBO4-CO3 IVCTCL Vinyl Chloride 
sJSO5-SBOS-OBO lCTOTP Total Phosphorous (as PI , 
SJSO5-SBO5-000 iMCYAN Aluminum 
sJso5-sBo5m IMCYAN Antimony 
SJSO5-SBO5000 MCYAN Arsenic 
SJSO5SBO5-000 MCYAN Barium 
SJSO5-SBO5ooO MCYAN Beryllium 
SJSO5-SBO5-000 MCYAN Cadmium 
SJSO5SBO5OBO MCYAN Calcium 
SJSO5SBO5-COO IMCYAN Chromium 

SJSO5-SBO5-Ooo MCYAN Cobalt 

SJSO5-SBO5-COO MCYAN Copper 
SJSO5-SBO5-Ooo MCYAN Cyanide 
SJSO5-SBO5-COO IMCYAN Iron 
SJSO5-SBO5-000 IMCYAN Lead 
S.S05-SB05-000 IMCYAN Maanesium 
SJSO5-SBO5-CCO IMCYAN Manaanese 
SJSO5-SBO5-000 ‘MCYAN Mercury 
SJSO5-SBO5Ooo MCYAN Nickel 
SJSO5-SBO5-000 MCYAN Potassium 
SJSO5-SBO5-000 MCYAN Selenium 
ISJSO5-SBO5-000 IMCYAN Silver 

SJSO5-SBO5-000 IMCYAN Sodium 
SJSO5-SBOWOO /MCYAN Thallium 
.SJSO5-SBO5-000 IMCYAN Vanadium 
SJSO5-SBO5-COO IMCYAN Zinc 
SJSO5SBO5COO !PSPCB 4.4’-DDD 
SJSO5-SBO5-000 IPSPCB 4.4-DDE 
SJSO5SBO5-000 !PSPCB 4.4’-DDT 

SJSO5-SBO5-000 IPSPCB Aldrin 
,SJSO5-SBO5-000 [PSPCB alpha-BHC 
SJSO5-SBO5-000 iPSPCB alpha-Chlordane 

SJS05-SB05-000 IPSPCB Aroclor-1016 
/SJSO5-SBO5-000 iPSPCB Aroclor-1221 
SJSO5-SBO5-000 iPSPCB Aroclor- 1232 --. 
SJSO5-SBO5-OOO !PSPCB Aroclor- 1242 -. 
;SJsowO5-OUO iPSPCB Aroclor- 1248 
;SJSO5-SBOS-OCCI /PSPCB Aroclor- 1254 
SJSO5SBO5-Ooo \PSPCB Aroclor- 1260 
S&05-SBO5-000 IPSPCB beta-BHC -. 

,SJSO5-SBO5-000 ‘PSPCB delta-BHC 
SJSO5-SBO5-000 :PSPCB Dieldrin 
SJSO5-SBO5-OCO IPSPCB Endosulfan I 
SJSO5-SBO5-000 !PSPCB Endosulfan II 
!SJSO5-SBO5-000 iPSPCB Endosulfan Sulfate _ 
+JSO5-SBO5-000 ;PSPCB Endrin 
‘SJSO5-SBO5-OOO iPSPCB Endrin Aldehyde 
SJSiO5-SBO5-COO iPSPCB Endrin Ketone 
SJSO5-SBO5-Ooo iPSPCB gamma-BHC 

jSJSO5-SBO5-CC0 !PSPCB gamma-Chlordane 
‘SJSO5-SBO5-000 IPSPCB Heptachlor 

SJSO5-SBO5-OCO iPSPCB 
jSJS05-SB05-000 

Heptachlor Epoxide 
Methoxychlor 

jSJSO5-SBO5-COO /PSPCB Toxaphene 

Result Det limit Units DV Qua1 Date Anal 
12 uqlkg U 7f’ 
12 ug/kg u 7 
12 ug/ka U 7/1lY, 
12 w/kg U 7/l 19; 
12’ug/kg u 7/l 79; 
12 ug/ka U 7/1/9i 
12 w/kg U 7/1/9i 

1.6 mg/ka U 7116197 
11300 10.76 mg/kg 7/0/9i 

079 0.49 mg/kg J - 7/9/9i 
9 0.73 mg/kg 719197 

85.2 0.49 mg/kg 7/8/9i 
0.39 0.24 mg/kg J 7/8/97 

0.12 mg/ka U 719197 
364 21.27 mglka B 7/a/9, 

24.3 1.71 ma/kg 7/a/97 
3.9 1.96 mg/ka J 7/0/9i 
25 1.47 mg/kg I 7/B/97 

0.67 mg/kg IU 7/3/97 
23700 4.16 ma/kg 7/8/9i 

89.2 0.24 mp/kg 7/9/9i 
1820 44.25 mglkg 7/0/97 
68.5 0.49 mgfkg 7/8/97 
0.22 0.07 mglkg 71 lOJ97 

7.5 1.71 mglkg J 718197 
i 870 54.27 mglkg 7/8/97 

0.73 mglka U 7/9/97 
1 0.241mglka B 7/9/97 

197 lP.lB~mglka B 7/8/9] 
1.5 0.49 ma/kg J 7/r 

31.7 2.2 mdkg 71 
63.3 1.22 mg/kg 7/8/97 

33 5.3 ualka J 7/21/97 
310 53 ualkg 7121 I97 
620 53 uglkg 7121197 

2.7 ua/ka u 7121 I97 
2.7 us/kg U 7121 I97 
2.7 uglkg U 7121197 
53 ua/ka U 7121 I97 

110 ug/kg U 7/21/97 
53 uglka U 7121 I97 
53 ug/kg U 7/21/97 

53 ug/kg U 7/21/97 
53 uglkg U 712 l/97 
53 w/kg U 7121197 

2.7 up/ka U 7/21/97 

2.7 w/kg U 7r2il97 
5.3 ug/kg U 7121 I97 
2.7 ug/ka U 7121197 

5.3 ugJka U 7/21/97 
5.3 ua/ka U 7/21/97 
5.3 ualkg U 7121 I97 
5.3 up/kg U 7121197 
5.3 up/kg U 7/21/97 
2.7 ug/kg U 7/21/97 

2.7 up/kg U 7121 I97 
2.7 up/kg U 7121197 

2.7 up/kg U 7l21l9.7 

27 ualka U 7/2’ 
270 q/kg U 712. 
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ISJ.S05-SBO5-000 

@SO5-SBO5-OCU ISVTCL 
,;--.-\ 

sJs05-s605-000 lsvrcL 

INaphthalene 
]Nitrobenzene 530)uglkq 
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f ate Anal 

s 
SJSO5-SBO5-000 tVCTC 

SJSO5-SBO6-002 

iSJso5-SBO6-002 iMCYAN Silver 0.35 0.24 ma/kg L 7/2/9j 
iSJso5-SBO&002 /MCYAN Sodium 94.2 14 ma/kq B 7 

ISJSO5-SBO&002 IMCYAN Thallium 0.48 ma/k9 U 
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SJso.5SBO7-002 isvrcL 
SJSO5-SBO7-002 iSVTCL 
.SJSO5-SBO7-002 w-rcL 

lSJSO5-SBO7-002 /svrcL 
IsJSO5-SBO7-002 WTCL 

1.4-Dichlorobenzene 
2.2’-oxybis(1 Chloropropane 
2.4,5-Trichlorophenol 

2,4,6-Trlchlorophenol 
2.4-Dichlorophenol 

490 ua/kQ 
490 ug/kg 

1200 ug/kg 

490 w/kg 
490 uQ/kg 

u I 713197. 

U 7/3/97 
u 713197 

u 7/ 
U 71. 
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SJSO5-SBO9-002 SPSPCB 
SJSO5-SBG9-002 IPSPCB 
SJSO5-SBO9-002 ;PSPCB 

jSJSO5-SBO9-002 lPSPCB 
jSJSO5-SBO9-002 ;PSPCB 
iSJso5-SBO9-002 :PSPCB 

Endrin 
Endrin Aldehyde 
Endrin Ketone 
Gamma-BHC 
gamma-Chlordane 
Heptachlor 

4.1 ug/kg 
4.1 ug/kg 
4.1 ug/ka 
2.1 ug/kq 
2.1 ug/kq 
2.1 ug/kQ 

U 7116197 
U 7116197 
U 7116197 
u 7/ 16197 
U 7116197 
U 7116197 
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SJSO5-SB 1 O-002 IPSPCB 
SJSO5-SBlO-002 IPSPCB 

I SJSO5-SB 1 O-002 
bJSO5-SBlO-002 

jPSPCB 

!PSPCB 

Aroclor-1221 
Aroclor-1232 
Aroclor-1242 

Aroclor- 1248 

70 uq/kg 
34 ug/kg 
34 ug/kg 
34 ug/kg 

7116197 
7/16JO7 

7/l 
7rk 

Page 121 



CT0 028 SORTED FOR APPENDIX 213198 

Page 122 



CT0 028 SORTED FOR APPENDIX 213198 

j 1 Analysis SamDIe ID Chemical Det Limit Result Date Anal Units DV Qua1 
SJSOS-SB 1 O-002 WTCL Di-n-Octvl Phthalate 340 ug/ka U 7 --‘-.? 
SJSO5-SBlO-002 iSvrCL Dibenz(a.h)Anthracene 340 ug/kp U 7 
SJSO5-SBl O-002 /SvTCL Dibenzofuran 340 ug/kg U 7/9l‘il 

ISJSO5SBlO-002 isvn Diethylphthalate 340 uglkg U 719197 

rm?ethone- -. 
_.. ._- - -. 

-__._ 
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:SJSO.5-SB 1 l-002 

iSJSOS-SBl l-002 IVCTCL 
ISJSOMBl l-002 1VCTCL 
!SJSO5-SBl l-002 ‘VCTCL 
6JSO54B 1 l-002 !VCTCL 

SJSO5-SB 1 l-002 ‘VCTCL 

1.2-Dichloroethane 
1,2-Dichloroethene (total) 
1.2-Dichloropropane 
2-Butanone 
2-Hexanone 

12 ugfkg 
12 uq/kQ 
12 w/kg 
12 ugfkg 
12 ugikg 

U 7/l/97 
U 7/l/97 
U 7/l IQ7 
U 71 
U 7/I. 
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I SamDIe ID 1 Analysis 1 Chemical 

: !SJSO5-SBI l-002 !VCTCL (4-Methyl-2-Pentanone 
I Result 1 Det limit 1 Units 

12tua/ka 
iv 
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Sample ID 1 Analysis Chemical 

~S.JSO5-SB114IO2P !PSPCB beta-BHC 

SJSOS-SBl 1-002P LPSPCB delta-BHC 

iSJSO5-SB11402P iPSPCB Dieldrin 

JSJSO5-SBll-OO2P iPSPCB Endosulfan I 

iSJso5-SBl1-002P IPSPCB Endosulfan II 

ISJSO5-SB11402P IPSPCB Endosulfan Sulfate 

ISJSO5-SB11-002P /PSPCB Endrin 

SJSO5SB11-002P /PSPCB Endrin Aldehyde 

S.ISO5-SBll-UO2P IPSPCB Endrin Ketone 

SJSO5-SBll-OO2P /PSPCB gamma-BHC 

Result Det Limit Units DV Qua1 
1.8 ugfka UJ 
1.8 ug/ka UJ 7/l 
3.5 ua/ko UJ T/lb, ,, ’ 
1.8 ug/kg UJ 7116197 
3.5 us/kg UJ 7/16/97 
3.5 ug/kq UJ 7116197 
3.5 ugfkg UJ 7/16/97- 

t 3.5 w/kg UJ 7116197 
3.5 ug/kg UJ 7/16/97 
1.8 uafka UJ 7116197 

iSJSOS-SBl1-002P 
iSJSO5SBll -CKI2P 
iSJSOS-SBl 1-002P 
iSJS05-SB11-002P 
ISJSO5-SB11402P 
ISJSO5-SBll-OO2P 
iSJSO5-SBl1-002P 
!SJSOS-SBl1402P 
[SJSOS-SBl l-OO2P 
!SJSOS-SBl 1-002P 
ISIS05SB11-002P 
ISJSO5-SBllGJ2P 
!SJSOS-SBl l-OO2P 
iSJSO5-SBll-OO2P 
/SJSO5-SBl1-002P 

/SvTCL 
w-rCL 
!SvTCL 
iSVTCL 
WTCL 
isvn 
W-TCL 
!SvTCL 
‘SVTCL 
ISVTCL 
isvu 
isvn 
ISVTCL 
WTCL 
!SvTCL 

Anthracene 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Benzo@,h.i)Perylene 
Benzo(k)Fluoranthene 
Bis(2chloroethoxy)Methane 
Bis(2-chloroethyl)Ether 
BisQ-Ethylhexyl)Phthalate 
Butylbenzylphthalate 
Carbazole 
Chrysene 
Di-n-Butylphthalate 
Di-n-Octyl Phthalate 
Dibenz(a.h)Anthracene 

2900 

690 ug/kg 
690 ug/kq 
690 ug/kg 
690 ug/ka 
690 ug/kg 
690 w/kg 
690 w/kg 
690 ugfkg 
560 w/kg 
690 w/kg 
690 ua/ka 
690 us/kg 
690 ua/ka 
690 ug/kg 
690 ug/kg 

U 719197. 

U 7/9/97 

U 719197 

U 719197 

U 719197 

U 7/9/97 

U 7/9/97 

U 7/9/97 

B 719197 

U 719197 

U 779197 
U 719197. 

U 7/9/w 
u 71 
U 7/: 
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Sample ID 1 Analysis Chemical Result Det limit 1 Units DV Qual 

iSJSO5-SB12-002 iMCYAN Chromium 6.6 1.62 mg/kQ 

/SJSO5-SB12-002 iMCYAN Cobalt 2.8 1.86 mg/kq J 

ISJSO5-SB12-002 IMCYAN Copper 1.39 mg/kq U 7/L/Y/. 

ISJSO5-SB12-002 IMCYAN Cyanide 0.61 mg/kg U 713197 
1SJSO5-SB12-002 IMCYAN Iron A770 3.94 ma/kg J 712197 
IWO5SB12-002 IMCYAN Lead 3.5 0.23 ma/kg K 712197 
!SJSO5-SB12-002 IMCYAN Magnesium 639 Al .97 mg/kG J 712197 
ISJSOSSB 12-002 iMCYAN Manganese , 52.4 0.46 ma/kg J 712197 
1SJSO5-SB12-002 IMCYAN Mercury 0.05 mg/kg U 

/SJSO5-SB12-002 IMCYAN Nickel 2.7 1.62 ma/kn B 6130197, 712197 
!SJSO5-SB12-002 IMCYAN Potassium 490 51 .A8 rn@kQ J 7/2/97 
/SJSO5-SB12-002 iMCYAN Selenium 0.7 mq/kQ U 

ISJSO5-SB12-002 IMCYAN 

7/3/97- 

Silver 0.32 0.23 mg/kg L 7/2/97 
iSJS05-SB12-002 IMCYAN Sodium 58 13.45 ma/kg B 712197 
ISJSOS-SB 12-002 iMCYAN Thallium 0.46 mg/kg U 712197 
!SJSO5-SB12-002 IMCYAN Vanadium 7.1 2.09 ma/kg J 712197 
1SJSO5-SB12-002 IMCYAN Zinc 12.8 1.16 mg/ka B 712197 
/SJSO5-SB12-002 IPSPCB A.P’-DDD 2.6 3.8 uqfkg J 7/ AI97 1 
iSJSO5-SB12-002 iPSPCB 4.4’-DDE 5.9 

/SJSO~-SB~ 2-002 

3.8 ug/ka 7114197 
IPSPCB A,A’-DDT 3.7 3.8 us/kg J 7114197 

&JSO5-SBl2-002 IPSPCB Aldrin 1.9 uq/kg U 7/14/97 

:SJSOS-SB12-002 IPSPCB alpha-BHC 1.9 ug/ko U 7114197 
SJSO9SB12-002 IPSPCB alpha-Chlordane 1.9 ug/ka U 

,SJS05-SB12-002 /PSPCB 
7/l A/97, 

Aroclor-1016 38 ug/ka U 7/14/97 

SJSOSSB12-002 iPSPCB Aroclor-1221 76 u(ll/kg U 7114197 

1SJSO5-SB12-002 /PSPCB Aroclor-1232 38 ug/kq U 7/ 1 A/97 
/SJSO5-SB12-002 IPSPCB Aroclor-1242 38 uqi/kg U 7/l A/97 
ISJSOS-SB 12-002 !PSPCB Aroclor-1248 38 w/kg U 

iSJSO5-SB 12-002 IPSPCB Aroclor-1254 38 ug/kQ U 

[SJSOS-SB 12-002 IPSPCB Aroclor- 1260 38 ug/kg U 

iSJSO5SBl2-002 !PSPCB beta-BHC 1.9 uar/kg U 71 

ISJSOS-SBl2-002 IPSPCB delta-BHC 1.9 ug/ka U 7/14/97 

!SJSO5-SB12-002 lPSPCB Dietdrin 3.8 ualkg U 7114197 

hlo!-----. _. 

lorobenzene 
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Sample ID 1 Analwis Chemical Result Det Limit Units DV Qual 
iSJSO5-SB12-002 iVCTCL Acetone 15 13 w/kg B 

ISJSOS-SB12-002 WCTCL Benzene 13 ug/kg U 7. 
[SJSO5-SB 12-002 iVCTCL Bromodichloromethane 13 w/kg U 71. 0, I / I 
ISJSOS-SB 12-002 IVCTCL Bromoform 13 uglka U 

iSJSOS-SB12-002 IVCTCL Bromomethane 13’ugJkg 
715197. 

U 715197 

;SJSO5-SBl2-002 IVCTCL Carbon Disulfide 13 ug/kg U 715197 
SJSO5-SB12-002 iVCTCL Carbon Tetrachloride 13 ug/kg U 7/5/97 
SJSO5-SB12-002 iVCTCL Chlorobenzene , 13 uglka U 7/5/97 
.SJSO5-SB12-002 /VCTCL Chloroethane 13 w/kg U 7J5J97 
/SJSO5-SB12-002 iVCTCL Chloroform 13 ug/kg U 

SJSO5-SB12-002 iVCTCL 
7/5/97- 

Chloromethane 13 ug/kg U 7J5J97 
SJSO5-SBl2-002 IVCTCL cis-1,3-Dichloropropene 13 uq/kg U 7/5/97 
SJSOS-SBl2-002 /VCTCL Dibromochloromethane 13 ug/kg U 7/5/97 
SJSO5-SBl2-002 IVCTCL Ethylbenzene 13 ugfkg U 715197 
SJSO5-SB12-002 iVCTCL Methylene Chloride 7 13 uglkg B 715197 
SJSO5-SB 12-002 tVCTCL Styrene 13 ug/kg U 7/5/97. 
SJSOS-SB 12-002 IVCTCL Tetrachloroethene 13 w/kg U 715197 
SJSO5-SB 12-002 IVCTCL Toluene 13ug/kg U 7/ 5197. 
SJS05-SB 12-002 /VCTCL Total Xylenes 13 ug/kg U 7/5/97 
ISJSO5-SB 12-002 IVCTCL Trans-1.3-Dichloropropene 13 ug/kg U 715197 
/SJSOS-SB12-002 iVCTCL Trichloroethene 13 ug/kg U 715197 
SJSO5-SB 12-002 IVCTCL Vinyl Chloride 13 ug/kg U 715197 

SJSOS-SB13-002 ICTOTP Total Phosphorous (as P) 5.7 1. A mglkg 7/l PI97 
SJSO5-SB13-002 IMCYAN Aluminum 919 7.99 ma/kg J 7J 2197 
SJSO5-SB13-002 IMCYAN Antimony 0.36 mq/ka UL 7/2/97 
SJSO5-SBl3-002 ~MCYAN Arsenic 0.54 ma/kg U 712197 
SJSO5-SB13-002 IMCYAN Barium 2.3 0.36 mg/kg B 7/2/97 
SJSOS-SB13-002 IMCYAN Beryllium 0.18 mg/kg U 712197 
SJSO~-~~13-002 IMCYAN Cadmiump0.09-L7/2J97_ 
SJSO5-SB13-002 IMCYAN Calcium 135 15.79 ma/kg B 71 

iSJSO5-SB13-002 iMCYAN Chromium 2.3 1.27 mg/ka 7, 
SJSO5-SB13-002 IMCYAN Cobalt 1 .A5 mqlkg U 7/2/y/ 
SJSO5-SB13-002 !MCYAN Copper 1.09 ma/kg U 712197 

ISJSO5-SB13-002 IMCYAN Cyanide 0.59 ma/kg U 713197 
iSJSO5-SB 13-002 iMCYAN Iron 990 3.09 mglkg J 712197 
iSJSO5-SB 13-002 ‘MCYAN Lead 1.8 0.18 mglkg B 712197 
ISJSO5-SB13-002 ‘MCYAN Magnesium 87.6 32.86 mglkg J 712197 
ISJSO5-SB13-002 !MCYAN Manganese 7 0.36 mglka J 7/2/97. 
ISJSO5-SB13-002 !MCVAN Mercury 0.05 ma/kg U 6/30/97 
!SJSOS-SB13-002 IMCVAN Nickel 1.27 mg/kg U 712197 
ISJSOSSB13-002 iMCYAN Potassium 108 40.3 mg/kg J 7/2/97 
lSJSO5-SB13-002 !MCYAN Selenium 0.54 ma/kg U 7/3/97 
ISJSO5-SB13-002 iMCYAN Silver 0.18 mg/kg UL 712197 
jSJSO5-SB13-002 iMCYAN Sodium 23.3 10.53 mg/kg B 712197. 

!SJSO5-SBl3-002 !MCYAN 0.36 ma/kg U 7/2/97 Thallium 
i.SJSOS-SB13-002 MCYAN Vanadium 1.6 1.63 ma/ka J 712197 
:SJSO5-SB13-002 MCYAN Zinc 5 0.91 mglkg B 7J 2197 
ISJSO5-SB13-002 PSPCB A. A’-DDD 3.7 w/kg U 7/l Al97 
ISJSO5-SB13-002 PSPCB 4.4’-DDE 3.7 w/kg U 7/ 14197 
iSJS05-SB13-002 PSPCB A, A’-DDT 3.7 ug/kg U 7/l A/97 
ISJSOS-SB 13-002 ‘PSPCB Aldrin 1.9 ugfkg U 7/l A/97 
ISJSO5-SB13-002 PSPCB alpha-BHC 1.9 ug/ka U i-/14/97 
1SJs05-SB13-002 PSPCB alpho-Chlordane 1.9 ug/ka U 7114197 
ISJSO5-SB 13-002 PSPCB Aroclor-1016 37 uq/ka U 7114197 
jSJSO5-SB13-002 ‘PSPCB Aroclor- 122 1 75 w/kg U 7/l A/97 
!SJSO5-SB13-002 ‘PSPCB Aroclor-1232 37 ugfkg U 7/14/97 
ISJSO.5SB13-002 PSPCB Aroclor-1242 37 w/kg U 7/l P/97 
/sJSO5-SB13-002 ‘PSPCB Aroclor-1248 37 uglkg U 7/l P/97 
ISJSO5-SB13-002 $PSPCB Aroclor-1254 37 uglkg U 7/j 
iSJSO5-SB13-002 ,PSPCB Aroclor-1260 37 uglkg U 7/l. 
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Sample ID 
1SJSO5-SB13-002 

F=--- &JSO5-SB13-002 
!SJSO5-SB13-CKJ2 
ISJSO5-SB 13-002 
SJSO5-SB13-002 

1 Analvsis Chemical Result Det limit Units DV Qual Date Anal 
!PSPCB beta-BHC 1.9 uQ!/kp U 7/l 497 
IPSPCB delta-BHC 1.9 ug/kq U 7/ l4/97 
IPSPCB Diet&in 3.7 ug/ka U 7/l A/97, 
IPSPCB Endosulfan I 1.9 uglkg U 7114197, 
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I Sample ID 1 Analvsis Chemical Result Det Limit Units DV Qual 

iSJSO5-SB13-002 WTCL Dibenzofuran 370 uglka U 

!SJSO5-SB13-002 !SVTCL Diethylphthalate 370 uGl/kq U 7, 

!SJSO5-SB 13-002 ISVTCL Dimethyl Phthalate 370 w/kg u 7/3/V// 

iSJSO5-SB13-002 isvTcL Fluoranthene 370 ug/kg U 7/3/97 

ISJSO5-SB13-002 lsvrcL Fluorene 370 ua/ka u 713197 

ISJSO5-SB13-002 isvrcL Hexachlorobenzene 370 ug/kg u 7/3/97 
SJSO.5SB 13-002 ISvrCL Hexachlorobutadiene 370 ug/kg U 713197 
SJSOS-SBl3-002 /svrcL Hexachlorocyclopentadien I 370 us/kg U 7/3/97 
SJSO5SB13-002 iSvrCL Hexachloroethane 370 uG/kg U 7/3/97 
SJSO5-SB 13-002 ISVTCL Indeno(l,2,3-cd)Pyrene U 370Wka 7/3/97 
S&05-SB13-002 ISACL lsophorone 370 ug/kg U 713197 
SJS05-SB 13-002 iSVTCL N-Nitroso-Di-n-Propylamine 370 uafka U 

ISVTCL 
7/3/97- 

SJSO5-SBl3-002 N-Nitrosodiphenylamine 370 uo/kq U 713197 

SJSO5-SB13-002 ISVTCL Naphthalene 370 ug/ka U 713197 

lSJSO5-SB13-002 lSV-rCL Nitrobenzene U 

iSJSOSSBl3-002 

370 ua/kQ 

ISVrCL 
713197. 

jSJSO5SB13-002 

Pentachlorophenol 930 ua/ka U 7/3/97 
ISVTCL Phenanthrene 370 ug/kq U 7/3/97 

1SJSO5-SBl3-002 ISACL Phenol U 

IWO5SB13-002 

370 uQ/ka 713197 
ISvrCL Pyrene 370 uglkg U 713197 

iSJSO5-SB13-002 /VCTCL 1.1 ,l-Trichloroethane 12 uglka U 7/l f97 

IsJsO~SB~ 3-002 iVCTCL 1,1,2,2-Tetrachloroethane 12 ual/kg U 7/l/97 

ISJSO5-SBl3-002 IVCTCL 1,1,2-Trichloroethane 12 ug/kQ U 7/l/97 

SJSO5-SBl3-002 VCTCL 1.1 -Dichforoethane 12 w/kg U 7/l/97 

SJSO5SB13-002 VCTCL 1,l -Dichloroethene 12 ug/ka U 7/l I97 

,SJSO5-SB13-002 VCTCL 1,2-Dichloroethane 12 w/kg U 7/l/97 

SJSOSSB13-002 ‘VCTCL 1.2-Dichloroethene (total) 12 udkg U 7/l I97 

SJSO5-SB13-CO2 iVCTCL 1.2-Dichloropropane 12 ua/kn U 7/l/97 

/ SJSO5-SB 13-002 IVCTCL 2-Butanone 12 ua/kn U 7/l/97 
SJSO5-SB13-002 /VCTCL 2-Hexanone 12 ua/kQ U 7/l 107 
‘SJSO5-SB13-002 iVCTCL A-Methyl-ZPentanone 12 ug/ka U 71 
>JSO5-SB13-002 /VCTC L Acetone A5 12 ug/kg B -. 71 
ISJSOS-SB 13-002 iVCTCL Benzene 12 uq/kg U . 7/l/97 
ISJS05-SB13-002 iVCTCL Bromodichloromethane 12 ug/kg U 7/l/97 

/SJSO5-SB 13-002 IVCTCL Bromoform 12 w/kg U 7/l/97 

!SJSO5-SB13-002 iVCTCL Bromomethane 12 ug/ka U 71 l/97, 

Is~s05-sB13-002 IVCTCL Carbon Disulfide 12 us/kg U 7/l/97 
iSJSO5-SB13-002 IVCTCL Carbon Tetrachloride 12 ug/kg U 7/l/97, 

!SJSO5-SB13-002 IVCTC L Chlorobenzene 12 ug/kg U 7/l/97 

ISJSO~-SBI 3-002 IVCTCL Chloroethane 12 ug/kg U 7/l/97 

!SJSO5-SB 13-002 IVCTCL Chloroform 12 w/kg U 7/l/97, 
iSJSOS-SB 13-002 !VCTCL Chloromethane 12 ua/ka U 7/l/97, 

:SJSO5-SB 13-002 /VCTCL cis-1.3-Dichloropropene 12 uafkq U 7/l/97 

isJsO5-SB13-002 ;VCTCL Dibromochloromethane 12 ua/kq U 7/l I97 

ISJSOS-SB13-002 iVCTCL Ethylbenzene 12 ug/kg U 7/l/97 

$JSO5-SB 13-002 IVCTCL .Methylene Chloride 7/l/97 73 12uqikg B 
iSJS05-SB 13-002 iVCTCL Stvrene 12 w/kg U 7/l/97 

:SJSO%B 13-002 IVCTCL Tetrachloroethene 12 w/kg U 7/l/97 

‘SJSOS-SB13-002 iVCTCL Toluene 12 w/kg U 7/l/97 

.SJSOS-SB13-002 IVCTCL Total Xylenes 12 uQ/ka U 7/l/97 

.SJSO5-SB13-002 IVCTCL irons-1.3-Dichloropropene 12 ua/ka U 7/l /97 

;SJSO5-SB 13-002 iVCTCL Trichloroethene 12 w/kg U 7/l /97 

:SJSO5-SB13-002 iVCTCL Vinyl Chloride 12 ug/ka U 7/l/97 

;SJSO5-SBl A-002 ICTOTP Total Phosphorous (as P) 8.9 1.5 mg/kq 7/l A/97 
SJSO5-SB 1 A-M32 iEXPL0 1.3,5-Trinitrobenzene 6AO ug/kg U 719197 

iSJSO5-SBl A-002 IEXPLO 1.3-Dinitrobenzene 640 w/kg U 719197 

iSJS05-SBlP-002 iEXPL0 2.4.6-Trinitrotoluene 640 ua/ka U 719197. 

iSJSO5-SB 1 U-002 jEXPL0 2.4-Dinitrotoluene 640 ug/kq U 719197 

iSJSO5-SBl A-002 2,6-Dinitrotoluene 640 ug/kg U T/9/07 

/SJSO5-SB 14-002 
iEXPL0 
lEXPL0 2-am-4,6-Dinitrotoluene 640 w/kg U 71 

ISJSO5-SB 1 A-002 IEXPLO 2-Nitrotoluene 640 ug/kg U 714, 
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/SJSO~-sBI 4-002 ISVTCL 
[SJSOS-SB 14-002 ISVTCL 
1~~~05~~14-002 WTCL 
ISJSO5-SB14-002 lsvrcL 
SJSO5-SB 14-002 ISVTCL 
SJSO5-SB14-002 lsvrcL 
sJSO5-SB14-002 iSvrCL 
,SJSO5SBlP-002 WTCL 
SJSO5SB14-002 iSVKL 
IsJso~-sB~~-002 /SWCL 
ISJSO5-SB14-002 WrCL 
iSJSO5-SB14-CO2 WTCL 
;SJSO5-SB14-002 iSvrCL 
jSJSO5-SB14-002 WTCL 
ISJSO5-SB14-002 WTCL 
/SJS05-SB 14-002 iSvrCL 
!SJSO5-SB 14-002 ‘SVTCL 
!SJSO5-SB 14-002 ‘SvrCL 
:SJSO5-SB14-002 ‘SVTCL 
iSJSO5-SB14-002 WTCL 
&JSO5-SBl4-002 SVTCL 
iSJSO5-SB14-002 yfrCL 
iSJSO5-SB14-002 SVTCL 
!SJSO5-SBlP-CO2 WrCL 
/SJSO5-SB 14-002 WrCL 
ISJSOS-SB14-002 iSvKL 
SJSO.5SB 14-002 :SvrCL 
lSJSO5-SBlP-002 !SvrCL 
~SJSO~-~~14-002 !SvTCL 
[SJSO5-SB14-002 lsvTcL 
iSJSO5-SB14-002 iSvTCL 

Anthracene 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Benzo(q. h. i)Pervlene 
Benzo(k)Fluoronthene 
Bis(Z-chloroethoxy)Methane 
Bis(2-chloroethyl)Ether 
Bis(2-Ethylhexyl)Phthalate 
Butylbenzylphthalate 
Carbazole 
Chwsene -_.__-- ____ - 
Di-n-B~~ylp~~~a~~~~ 
Di-n-Octyl Phtholate 

DibeWUlAn!Frclce_n_e -.___ 
Dibenzofuran 
Diethylphthzate __-. ---.... 
Dimethyl Phth-$q+ ____ _ _ 
Fluoranthene 
Fluorene _ 
Hexachlorobenzene .-- 
Hexachlorobutodlene --__---. 
Hexachlorocys@Qentadien - .---.- -. 
Hexachloroethone --. 
Indeno(l,2.3-cd)firene -~ 
lsophorone 
N-Nitroso-Df-n-Propylamine 
N-Nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentochlorophenol 

3 

-1. 
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] Sample ID 1 Analvsis Chemical Result Det limit Units DV Qua1 Date Anal 

iSJSO5SBl5-002 iVCTCL Tetrachloroethene 12 uglkg U 7,!’ ‘.‘$> 

1SJSO5-SBl5-002 iVCTCL Toluene 12 us/kg u 7 

1SJSO5-SB15-002 IVCTCL Total Xvlenes 12 ug/kg u 7/I,,/ 

ISJSOS-SB15-002 iVCTCL Trans-1,3-Dichloropropene 12 uglka U 7/l/97 

ISJSO5-SB15-002 IVCTCL Trichloroethene 12 ugfka u 7/l/97 

1SJSO5-SB15-002 IVCTC L Vinyl Chloride 12 UQikg U 7/l I97 

tSJSO5-SDOl-000 ICTOTC Total Organic Carbon 77400 80.5 mglkg 7129197 

‘SJS05-SD0 l-000 CTOTP Total Phosphorous (as P) , 7.1 2 mdkg 7129197. 
SJS05-SD0 l-000 !EXPLO 1,3,5-Trinitrobenzene ’ 810 uq/L U 817197 

,&IS05SD01 -000 /EXPLO 1,3-Dinitrobenzene 810 ug/L U 817197 

ISJS05SDOl-000 IPSPCB Aroclor-1242 51 ug/kg IU 8/5/97. 
;SJS05-SDOl-000 [PSPCB Aroclor-1248 51 w/kg U 8/5/97 

[SJSOS-SDOl-000 IPSPCB 51 ug/kg U 8/5/97- Aroclor-1254 
IsJso~-sDO~ -000 IPSPCB Aroclor-1260 51 w/kg U 8/ 

iSJS05-SDOl-000 [PSPCB beta-BHC 2.6 ug/kg U 8, 
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ISJSO~SDOI -coo iVCTCL 
!SJSO~-SDO~-O~O IVCTCL 
ISJS05-SDOl-000 /VCTCL 
iSJS05-SD01400 [VCTCL 
iSJso5-SDOl-Ooa IVCTCL 
/SJSOS-SDOl-000 IVCTC L 

Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 

15lua/kn 
15 uq/ka 
15 ug/kQ 
15 ug/kg 
15 ug/kg 
15 us/kg 

UJ 7/l B/97 
UJ 7/l 0/97 
UJ 7/l 0197 
UJ 7/l 0197 
UJ 7/l a/97 
UJ 7/l B/97 

arxc Carbon 
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IS.S05-SD02-000 lsvTcL Carbazole 
/SJS05-SD02-000 %TCL Chrysene 
ISJS05-SD02-COO !SvTCL Di-n-Butylphthalate 

iSJS05SD02-000 SVTCL Di-n-Octyl Phthalate 

/SJS05-SD02-000 SVTCL Dibenz(a.h)Anthracene 
iSJS05-SD02-000 SVTCL Dibenzoturan 
SJS05-SD02-000 WTCL Diethylphthalate 
‘SJS05-SD02-000 SVTCL Dimethyl Phthalate 
:SJS05-SD02-000 SVTCL Fluoranthene 
iSJS05-SD02-000 SVTCL Fluorene 
SJS05-SD02-000 ‘svTcL Hexachlorobenzene 
SJSO5-SDO2-Ooo SVTCL Hexachlorobutadiene 
;SJS05-SD02-COO SVTCL Hexachlorocyclopentadien 
SJSO5-SDO2-000 SVTCL Hexachloroethane 
iSJS05SD02-000 SVTCL Indeno(l.2.3-cd)Pyrene 
iSJS05-SD02-000 SVTCL lsophorone 
jSJS05-SD02-000 SVTCL N-Nitroso-Di-n-Propylamine 
iSJS05-SD02-000 wrcL N-Nitrosodiphenylamine 
iSJS05-SD02-000 WTCL Naphthatene 
iSJS05-SD02-000 SVTCL Nitrobenzene 
:SJSO5-SDO2-000 SVTCL Pentachlorophenol 

450 
370 

63 

170 

610 
80 

620 uafkg U 819197 
620 w/kg J a/9/97 
620 w/kg B 8/9/97 
620 uq/kg U B/9/97 
620 ualka U B/9/97 
620 us/kg U 819197. 
620 w/kg U 819197 
620 us/kg U at9197 

620 us/kg U 0/9/97, 
620 w/kg J 0/9/97 
620 uq/ka U a/9/97, 

620 ua/ka U 0/9/97 
620 uq/kg UJ B/9/97 
620 us/kg U 819197 
620 w/kg J 019197 
620 ualkq U 0/9/97 
620 us/kg U i3/9/97 
620 w/kg J 0/9/97~ 
620 uq/kq J 0/9/97 
620 w/kg U a/f 

1600 ug/kg U 8/ 

Page 143 



CT0 028 SORTED FOR APPENDIX 2r319a 

Page 144 



CT0 028 SORTED FOR APPENDIX 2/3/98 

SamDIe ID 1 Analysis Chemical I RI 

sJS05-SD03-OOCp IMCY 

ice_-- -- X05-SD03-000 

lSJS05-SD03-000 IPSPCB 11 

$JSO5-SDOS-OOP ~~ 

-~~ 
iSJS05-SD03-000 
kJSO5-SDO3-000 
[SJS05-SD03-000 
~SJSO5-SD03900 

!PSPCB 1, 

IPSPCB Ialpha-Chlordane 

iwc 
X05-SDO3-000 -~ 

ISJS05-SD03-000 [PSPCB 11 
/SJSO5-SDC - 
jSJSO5-SDO3-000 IPSPCB IAroclor-1: 

/SJSO5-SDO3-000 
ISJS05-SD03-000 IPSPCB IAroclor-1: 

/SJSO5-SDOS:@O iwc 
1~ 
isJSO5-SDO3-000 IPSPC 

:..-- 
jSJSO5-SDO3-000 ~~ IPSPCB fi 

;JS05-SD03-000 

X05-SD03-000 ii%P 

X05-SDO3-000 

;JS05-SD03-000 i;; 
psos-sgo3-000 /PSPCB II 
\ ;JS05-SD03-000 

$JS05m:-03-OG0 
:: iJSO5-SDO3-000 
;sJSO&SDOS-000 

14-Bromophenyl pi- 
4-Chloro-J-Methyl 
14-Chloroaniline 1 
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I Sample ID 1 Analysis Chemical Result Det limit Units DV Quat Date Anal 

ISJSO5-SDO3-COO iVCTCL Tetrachloroethene 21 ua/ka U 7 .“‘y33 

iSJS05-SD03-000 iVCTCL Toluene 21 ua/ka U 7 

ISJS05-SD03-000 IVCTCL Total Xvlenes 21 ug/kg U 7/ ir, I I 
jSJS05-SD03-000 IVCTCL Trans-1.3-Dichloropropene 21 ug/ka U 7/0/97 
jSJS05-SD03-000 iVCTCL Trichloroethene 21 up/ka U 7/a/97, 

i SJS05-SD03-000 IVCTCL Vinyl Chloride 21 w/kg U 718197 
ISJSOS-SSO l-o00 ICTOTP Total Phosphorous (as P) 3.9 1.3 mq/kn 7115197. 
[SJs05-ss01-000 IMCYAN Aluminum 5880 6.88 mQ/kQ 7/2/97 
SJSOS-SSOl -ooo IMCYAN Antimony 35.4 0.31 ma/ka B 7/2/97. 

‘SJso5-sso l-o00 IMCYAN Arsenic 14.6 0.47 ma/ka L 712197 
SJSOS-sso l-000 iMCYAN Barium 1040 0.31 mdkg 7/2/97, 
SJso5-sso l-000 iMCYAN Beryllium 0.88 0.16 ma/kg 712197 
SJSOS-sso l-000 IMCYAN Cadmium 6 0.08 mglkg 717197. 
ISJso5-SSOl-000 iMCYAN Calcium 8170 13.6 ma/kg 7/2/97- 
jsJso5-sso1-coo IMCYAN Chromium 74.6 1.09 mdka 7/2/97 
jSJso5-SSOl-ooo iMCYAN Cobalt 17.7 1.25 mg/kg 7/2/97- 
iSJSO5-SSOl-000 IMCYAN Copper 6470 0.94 mn/kn 712197 
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I SamDIe ID 1 Analysis Chemical Result 1 Det Limit Units DV Qua1 Date Anal 

ISJSO5-SSOl-000 isvfa Phenanthrene 2701 400 w/kg J 7”~ ‘%, 

lSJso5-sso l-000 ISVTCL Phenot 350 ug/kg ‘U 7 
j SJso5-sso 1 -0co WTCL Pyrene 510 400 ug/kg 712, I * 

LsJso5-sso l-000 IVCTCL l,l,l -Trichloroethane 11 ug/kg UJ 7/2/97, 
ISJSO5-SSOl-000 IVCTCL 1,1,2,2-Tetrachloroethane 11 ug/kg UJ 7/2/97. 
lSJSO5-SSOl-000 /VCTCL 1,1,2-Trichioroethane 11 uq/kg UJ 7/2/97 

/SJSO5-SSOl -000 iVCTCL 1,l -Dichloroethane 11 uglkg UJ 712197 
jSJSO5-SSO1-000 !VCTCL 1,l -Dichloroethene I 11 uglkg UJ 712197 
[S&05-SSOl-000 IVCTCL 1,2-Dichloroethane ‘. 11 w/kg UJ 7/2/97 
ISJso5-ss01-000 IVCTCL 1,2-Dichloroethene (total> 11 w/kg UJ 7/2/97 
ISJso5-SSOl-000 IVCTCL 1,2-Dichloropropane 11 w/kg UJ 7/2/97 
ISJso5-SSOl-COO IVCTCL 2-Butanone 11 uglka UJ 712197 
ISJso5-sso1-ooo iVCTCL 2-Hexanone 11 ug/kg UJ 7/2/97. 
ISJso5-sso1-ooo jVCTCL P-Methyl-ZPentanone 11 ug/kg UJ 712197 
ISJso5-ss01-000 IVCTCL Acetone 11 uglkg UJ 7/ 2197 
ISJso5-ss01-000 [VCTCL Benzene 11 q/kg UJ 712197 
(SJso5-SSOl-Oco IVCTCL Bromodichloromethane 11 w/kg UJ 712197 

/sJsos-ssoi -0co IVCTCL Bromoform 11 ug/kg UJ 7/2/97, 
ISJSOS-SSO1-000 IVCTCL Bromomethane 11 ug/kg UJ 7/2/97, 

SJSOS-SSO? -0oo IVCTCL Carbon Disulfide 11 ug/kg UJ 712197 
S&OS-sso1-ocKJ IVCTCL Carbon Tetrachloride 11 w/kg UJ 7/2/97 

ISJSO5-ss01-000 IVCTCL Chlorobenzene I 11 w/kg UJ 7r 2197 
SJso5-sso1-oofl IVCTCL Chloroethane 11 uglkg UJ 7/2/97 
SJSOS-ss01-000 IVCTCL Chloroform 11 w/kg UJ 712197, 

ISJSOS-SSOl -ooo IVCTCL Chloromethane 11 uglka UJ 712197, 
ISJso5-sSO1-000 iVCTCL cis-1,3-Dichloropropene 11 uglkg UJ 7/2/97 
ISJSOS-SSOl-000 !VCTCL Dibromochloromethane 11 ug/kg UJ 7/2/97 
isIso5-ssoi -000 iVCTCL Ethylbenzene 11 uglkg UJ 7/2/97 
ISJso5-SSOl-000 IVCTCL Methylene Chloride 56 11 uglkg B 7/2/!?L 
!SJso5-SSOl -000 IVCTCL Styrene 11 w/kg UJ 7/ 
ISJSOSSSOl-000 IVCTCL Tetrachloroethene 11 ug/kg UJ 7. 
ISJso5-SSOl -000 IVCTCL Toluene 11 ug/kg UJ 7121 ‘I r 
‘SJs05-SSOl -000 iVCTCL Total Xylenes 11 uq/kg UJ 7/2/97. 
SJSOSSSOl-000 iVCTCL Trans- 1,3-Dichloropropene 11 ug/kg UJ 712197 

‘SJSOS-SSOl -000 IVCTCL Trichloroethene 11 ug/kg UJ 7/2/97 
SJSOS-SSOl -000 IVCTCL Vinyl Chloride 11 w/kg UJ 7/2/97 
isJso5-sso2-000 iCTOTP Total Phosphorous (as PI a.4 1.4 mg/kg 7/l 7197, 
jSJSO5-SSO2-000 IMCYAN Aluminum 12300 9.26 mg/kg 7/a/97. 
jSJSO5-SSO2-000 IMCYAN Arsenic 13.3 0.63 ma/kg K 7/a/97- 
!SJSO5-SSO2-000 IMCYAN Barium 64.7 0.42 mg/kg 7/a/97 
/SJSO5-SSO2-000 IMCYAN Beryllium 0.64 0.21 ma/kg J 7/a/97 

/SJSO5-SSO2-000 ~MCYAN Cadmium 0.11 ma/kg U 7/a/97 
iSJSO5-SSO2-000 ~MCYAN Calcium 570 18.31 marka J 7/a/97 
iSJSO5SSO2-000 IMCYAN Chromium 34.8 1.47 mg/kg 7/8/97 
jSJSO.5SSO2-000 !MCYAN Cobalt 3.3 1.68 ma/kg J 7/a/97 
iSJSO5-SSO2-000 !MCYAN Copper 43.6 1.26 mg/kg 7far97 

.SJSO5-SSO2-OKI iMCYAN Cyanide 0.57 mg/kg U 7/a/97, 
!SJs05-ss02-000 :MCYAN Iron 32400 3.58 ma/kg 7/a/97 

iSJSOS-SSO2-003 IMCYAN Lead 85.6 0.21 mg/kg 7f a/97. 
iSJSO5-SSO2-OQO ~MC~AN Maanesium 1880 38.09 mglkg 7/8/97 

ISJSO5-SSO2-000 IMCYAN Manganese 63.4 0.42 ma/kg K 7r a/97 
iSJSO5-SSO2-000 iMCYAN Mercury 0.25 0.06 ma/kg L 7/10/97 
rSJS05-SS02-000 iMCYAN Nickel 7.9 1.47 mg/kg J 7/a/97 
iSJSO5-SSO2-000 IMCYAN Potassium 1630 46.72 mg/ka 7/8/97 
:SJSO5-SSO2-000 !MCYAN Selenium 0.63 ma/kg U 710197 
iSJSO5-SSO2-000 ~MCYAN Silver 0.26 0.21 ma/kg B 718197 
!SJSO5-SSO2-000 !MCYAN Sodium 150 12.21 mg/kg B 71 a/97 

iSJSO5-SSO2-000 IMCYAN Thallium 2.11 0.42 mg/ka J 7/8/97_ 
lSJSO5-SSO2-000 IMCYAN Vanadium 55.71 1.89 mg/ka 7/ 
iSJSO5-SSO2-000 IMCYAN Zinc 77.81 1.05 mg/kg I 7, 
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t SJSO5-SSO2-000 ;VCTCL ITetrachloroethene 11 lug/kg 
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Sample ID 1 Analysis Chemical Result Det limit Units DV Qua1 

iSJSO2-GWl D-001 iPSPCB 
Date Anal 1 

Endrin Ketone 0.1 UQ/L U 

kJSO2-GWl D-001 /PSPCB 

at21 I” ‘$ 
gamma-BHC 0.05 ug/L U 

jsJSO2-GW 1 D-001 
812 

IPSPCB gommo-Chlordane 0.05 ug/L U I 8/21!r/r 

bJSO2-GWl D-O01 IPSPCB Heptachlor 0.05 ug/L U 

tSJS02-GWl D-001 IPSPCB Heptachlor Epoxide 0.05 ug/L U I- B/21/97 
kJSO2-GWl D-001 !PSPCB Methoxychlor 0.5 ug/L U 812 l/97 

1 8/21/971 

8/ 14/97/ 
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S&02-GW 1 D-002 IVCLOW 1,4-Dichlorobenzene 1 ug/L u 1 l/12/97 

S&02-GW 1 D-002 lVCLOW 2-Hexanone 5 us/L U 1 l/12/97 

1 SJSOZGW 1 D-002 VCLOW P-Methyl-2-Pentanone 5ua/L u 11/12/97 

SJSO2-GW 1 D-002 IVCLOW Acetone 7 5 ug/L 0 1 l/12/97 

SJSO2-GW 1 D-002 ivaow Benzene 1 ug/L U 11/12/97 

SJSO2-GW 1 D-002 lVCLOW Bromochloromethane 1 lJg/L U 1 l/12/97 

sJSO2-GWl D-002 iVCLOW Bromodichloromethane 1 ug/L U 1 l/12/’ 

SJSO2-GWl D-002 IVCLOW Bromoform 1 ug/L U 1 l/12 

SJSO2-GW 1 D-002 iVCLOW Bromomethane 1 ug/L u 11/12/2# 

,SJSO2-GW 1 D-002 iVCLOW Carbon Disulfide 0.2 1 us/L J 11112197 

S&02-GW 1 D-002 !VCLOW Carbon Tetrachloride 1 us/L U 11/12/97 

SJSO2-GWl D-002 /VCLOW Chlorobenzene 1 lJg/L U 1 l/12/97 

S&02-GWl D-002 iVCLOW Chloroethane 1 ug/L U 1 l/12/97, 

SJSO2-GWl D-002 /VCLOW Chloroform 1 us/L U 1 l/12/97 

SJSO2-GWl D-002 IVCLOW Chloromethane 1 ug/L U 1 l/12/97 

SJSO2-GW 1 D-002 IVCLOW cis-1,2-Dichloroethene 1 ug/L U 11/12/97 

SJSO2-GW 1 D-002 tVCLOW cis-1,3-Dichloropropene 1 ug/L U 1 l/12/97. 

S&02-GW 1 D-002 IVCLOW Dibromochloromethane 1 us/L U 1 l/12/97 

SJSO2-GWl D-002 iVCLOW Ethylbenzene 1 ug/L U 1 l/12/97. 

SJSO2-GW 1 D-002 VCLOW Methylene Chloride 2 2 us/L .B 11/12/97 

SJSO2-GWl D-002 VCLOW Styrene 1 ug/L U 11/12/97 

sJSO2-GWl D-002 VCLOW Tetrachloroethene 1 us/L U 1 l/12/97 

SJSO2-GWl D-002 /VCLOW Toluene 0.7 1 us/L B 11/12/97 

‘SJSO2-GWl D-002 !VCLOW Total Xylenes 1 ug/L U 1 l/12/97, 

SJSO2-GW 1 D-002 IVCLOW Trans-1.2-Dichloroethene 1 u&L U 1 T/12/97 

,SJSO2-GW 1 D-002 IVCLOW trans-1,3-Dichloropropene 1 us/L U 1 l/12/97 

kJS02-GW 1 D-002 iVCLOW Trichloroethene 1 us/L U 1 l/12/97 

jSJSO2-GWl D-002 IVCLOW Vinyl Chloride 1 ug/L U 1 l/12/97 

ISJSOZGWl D-002F IMETAL Aluminum 38.1 ug/L U 1 l/27/97 

S&02-GW 1 D-CKI2F IMETAL Antimony 1.7 ug/L U 1 l/21/97 

‘S&02-GW 1 D-002F IMETAL Arsenic 3.4 3 us/L J 11/21/97. 

SJSO2-GW 1 D-002F IMETAL Barium 6.7 1 ug/L B 11/27/97 

ISJSO2-GWl D-002F IMETAL Beryllium 0.58 uq/L U 11 I27197 

sJso2-Gwi D-002F IMETAL Cadmium 0.4 ug/L U 1 l/21/97 

SJSO2-GW 1 D-002F IMETAL Calcium 48700 46 ug/ L 1 l/27/97 

SJSOZGWl D-002F /METAL Chromium 4.4 ug/L U 1 l/27/ .,- 

ISJSO2-GWl D-002F !METAL Cobalt 6 ug/L U 11/2: 
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SJSOZGWl S-001 SVTCL 4,6-Dinitro-2-Methylphenol 

SJSOZ-GWl S-001 ISVTCL 4-Bromophenyi phenylether lOug/L U 

SJSO2-GWl S-001 ISVTCL 4-Chloro-3-Methylphenol lOua/L U 

SJSO2-GWl S-001 /SVTCL 4-Chloroaniline 10 ug/L U 

SJSOZGWl S-001 ISVTCL 4-Chlorophenyl-phenylethe 10 ug/L U 

SJSO2-GWl S-001 kVTCL 4-Methylphenol lOug/L U 

SJSO2-GWl S-001 !SvTCL 4-Nitroaniline 25 us/L u . 

SJS02-GWl S-001 ISVTCL 4-Nitrophenol 25 lJg/L U 

SJSO2-GW 1 S-001 ISVTCL Acenaphthene 10 ug/L U 

!SJSO2-GWl S-001 /SVTCL Acenaphthylene lOug/L U 

SJSO2-GW 1 S-00 1 lSvTCL Anthracene lOualL U 

tSVTCL SJSO2-GWl S-001 Benzo(a)Anthrocene lOugIL U 

.5X02-GWl S-001 ISVTCL Benzo(a)Pyrene 10 ug/L U 

SJSO2-GWl S-001 SvrCL Benzo(b)Fluoranthene 10 ug/L U 

S&502-GWl S-001 SVTCL Benzo(g, h. i)Perylene 10 us/L U 

SJSO2-GWl S-001 SvrCL Benzo(k)fluoranthene 10 us/L U 

SJSO2-GWl S-001 SVTCL Bis(2-chloroethoxy)Methan lOugIL U 

SVTCL SJSO2-GWl S-001 10 us/L u Bis(2-chloroethyl)Ether 
SJSO2-GW 1 S-001 SVTCL BisQ-Ethylhex-yl)Phthalate lOug/L U 

SJSO2-GWl S-001 isvra Butylbenzylphthalate 10 ug/L U 

SJSO2-GW 1 S-001 ISVTCL Carbazole lOualL U 

ISJSO2-GWl S-001 ISVTCL Chrysene 10 us/L U 

SJSO2-GW 1 S-001 lSvTCL Di-n-Butylphthalate lOua/L U 

SJSO2-GWl S-001 kVTCL Di-n-Octyl Phthalate lOugIL U 

SJSO2-GWl S-001 SVTCL Dibenz(a,h)Anthracene lOugIL U 

SJS02-GWl S-001 SVTCL Dibenzofuran lOualL U 

SJS02-GWl S-001 SVTCL Diethylphthalate lOug/L U 

SJSO2-GWl S-001 /svTcL Dimethyl Phthalate 10 ug/L U 

SJSO2-GWl S-001 ISVTCL Fluoranthene lOug/L U 

SJSO2-GWl S-001 ISVTCL Fluorene 10 us/L U 

SJSO2-GWl S-001 ISVTCL Hexachlorobenzene lOua/L U 

SJSO2-GWl S-001 ISVTCL Hexachlorobutadiene lOug/L U 

SJSO2-GWl S-001 iSVTCL Hexachlorocyclopentadien 10 us/L U 
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SJS02-GW 1 S-002 

jsJso2-GWl s-002 IPSPCB 
IsJSO2-GWl S-002 /PSPCB 

}Endrin 
IEndrin Aldehyde 

O.llug/L lU I 11/21/c . 

0.1 lug/L IU 1 l/21, 
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,SJSO2-GWI S-002 IVCLOW 
>JSO2-GWlS-002 /VCLOW 
SJSO2-GW 1 S-002 VCLOW 
sJSO2-GWl s-002 VCLOW 
.SJSO2-GWl S-002 VCLOW 
SJSO2-GW 1 S-002 ‘VCLOW 
/SJSO2-GWl S-002 VCLOW 
sJSO2-GW 1 S-002 VCLOW 
SJSO2-GW 1 S-002 VCLOW 
SJSOZ-GWl S-002 VCLOW 

kJSO2-GWlS-002 VCLOW 
SJSO2-GWl S-002 ‘VCLOW 
,sJSO2-GWl S-002 VCLOW 
SJSO2-GWl S-002 VCLOW 
/SJSO2-GW 1 S-002F METAL 
kJSO2-GW 1 S-OO2F METAL 
iSJSO2-GW 1 S-UO2F ‘METAL 
ls~so2-~wls-c02F IMETAL 
/SJSOZGW 1 S-OO2F IMETAL 
pso2-Gw 1 s-002F (METAL 
IsJso2-Gwis-002F ~METAL 
jsso2-Gw 1 s-002F IMETAL 
luso2-Gw 1 s-002F 
IsJso2-Gw 1 s-002F 

/METAL 
/METAL 

Chloromethane 1 un/L u 1 l/12/97 
cis- 1,2-Dichloroethene 1 u&L U 1 l/12/97 
cis- 1.3-Dichloropropene 1 ug/L U 11112197 

Dibromochloromethane 1 ug/L U 1 l/12/97 
Ethylbenzene 1 l&II/L U 11/12/97~ 

Methvlene Chloride 2 2 us/L B 11/12/97 
Styrene 1 us/L U 11112197 
Tetrachloroethene 1 u&L U 11/12/97. 

Toluene 1 UQ/L U 1 l/12/97. 

Total Xvlenes 1 UQ/L U 1 l/12/97 

Trans-1,2-Dichloroethene 1 ug/L U 1 l/12/97 

trans- 1.3-Dichloropropene 1 ug/L U 1 l/12/97, 

Trichloroethene 1 ug/L U 1 l/12/97 

Vinyl Chloride 1 ug/L U 1 l/12/97 

Aluminum 38.1 ug/L U 11 I27197 

Antimony 1.7 ug/L U 1 l/21/97 

Arsenic 3.4 3 ug/L B 1 l/21/97 

Barium 40.2 1 ug/L J 1 l/27/97 

Beryllium 0.58 1 ug/L J 11/27/97 

Cadmium 0.4 ug/L U 1 l/21/97 

Calcium 152ooo 46 11 I27197 

Chromium 4.8 4 ug/L us/L J 11 I27197 
Cobalt 48 3 ug/L J 11127’ -’ 

Copper 
I 

5.8 ug/L U 1 l/27 
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/SJSO2-GW2DOOl SVTCL 
S&02-GW2D-001 SVTCL 
SJS02-GW2D-001 SVTCL 
SJS02-GW2D-001 k&‘TCL 
SJS02-GW20-001 SVTCL 
SJS02-GW2D001 SVTCL 
S&02-GW2D-001 SvrCL 
SJS02-GW2D-001 SVTCL 
SJSOZGW2D~Ol SVTCL 
S&02-GW2D-001 SVTCL 
,SJS02-GW2D-001 SvrCL 
SJS02-GW2D-001 SVTCL 
SJS02-GW2D001 SVTCL 
,SJS02-GW2D-001 k’.‘TCL 
SJSO2-GW2DaOl kvTCL 
SJS02-GW2D-001 ‘SV-KL 
SJS02-GW2D-001 SvrCL 
SJS02-GW2DBOl SVTCL 
SJS02-GW2D-001 !;VT”: 
‘SJSO2-GW2DaOl / 
,SJS02-GW2D-001 tSVTCL 

Benzo(b)Fiuoranthene 
Benzo(a,h,i)Perylene 
Benzo(k)fluoranthene 
Bis(2-chloroethoxy)Methan 
Bis(2-chloroethyl)Ether 
Bis(2-Ethylhexyl)Phthalate 
Butylbenzylphthalate 
Carbazole 
Chrysene 
Di-n-Butylphthalote 
Di-n-Octyl Phthalate 
Dibenz(a,h)Anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethyl Phthalate 
Fluoranthene 
Fiuorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadien 
Hexachloroethane 

10 ug/L U 7/31/97- 
10 UQIL U 7131 I97 
lOugIL U 7131197 
10 us/L U 713 1 I97 
10 ug/L U 7131197 

low!- U 7131197 

10 ug/L U 7131197 
10 ug/L U 7131197 

lOug/L U 7 /3 1197~ 

lOualL U 7131197 

10 ug/L U 7 /3 l/97 

lOug/L U .7/31/97 

lOug/L U 7/31/97 

10 us/L u 713 l/97 

lOug/L U 7131197 

10 ug/L U 7/31/97 

10 ug/L U 7131197 

10 ug/L U 7131197, 

lOug/L U 713 l/97, 
lOug/L U 7/31/’ 
10 ug/L U 7/31, 
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Sample ID 1 Analysis 
\ 

Chemical Result Det limit Units DV Qual Date Anal 

1S~so2-GW2D-001 F IMETAL Lead 1.5 1 us/L B 

iSJS02-GW2DiCOl F IMETAL Magnesium 13200 45 ug/L 
7/29/=%+ 
7/20 - 

iSJSO2-GW2D-001 F IMETAL Manganese 43.9 1 ug/L B 7128. 

SJSO~-GW~D-OO~ F IMETAL 
ISJs02-~~2~-00l F IMETAL 

MercurY 0.12 ug/L U 7/29/97 
Nickel 7 UQ/L U 7128197 

jSJSO2-GW2D-001 F IMETAL Potassium 8800 97 ug/L B 7120197 
(sJSO2-GW2D-001 F iMETAL Selenium 3 ug/L U 7129197 
ISJS02-GW20-001 F IMETAL Silver 3.2 3 ug/L B 7/29/97 
s.Jso~-Gw~D-~~~ F IMETAL Sodium 19600 28 uq/L 7128197 
.SJSO2-GW2D-001 F /METAL Thallium 2 us/L U 7129197 
SJSO2-GW2D-001 F IMETAL Vanadium 9 ug/L U 7/28/97 
.SJS02-GW2D-001 F IMETAL Zinc 11.1 3 ug/L B 7/28/97, 
jSJS02-GW2D-002 ICTOTP Total Phosphorous (as P) 1.8 0.25 mg/L 11/19/97 

/SJs02-Gw20-002 IMCYAN Aluminum 38.1 q/L U 11 I27197 

SJSO~-GW~D~O~ IMCYAN Antimony 1.7 ug/L U 1 l/21/97 

,SJS02-GW20-002 IMCYAN Arsenic 3.2 ug/L u 1 l/21/97 
SJSO~-GW~D~~ IMCYAN Barium 22.7 1 ug/L B 11 I27197 
SJSO~-~~20-002 IMCYAN Beryllium 0.58 ug/L U 11/27/97, 

SJSO2-GW2DXlO2 MCYAN Cadmium 0.4 ug/L u 1 l/21/97 
SJS02-GW20-002 MCYAN Calcium 49900 46 UsIlL 11/27/97 
SJS02-GW2DaO2 MCYAN Chromium 4.6 uq/L U 11/27/97 

SJS02-GW2D-002 MCYAN Cobalt 6 ug/L U 1 l/27/97 
SJS02-GW20-002 MCYAN Copper 5.8 ug/L U 11/27/ 97 
SJSO2-GW20-002 MCYAN Cyanide 5 ug/L U 11/18/97 
S&02-GW20-002 MCYAN Iron 876 5 ug/L 11/27/97 

S&02-GW2D-002 MCYAN Lead 1.3 us/L U 1 l/21/9< 
SJSO2-GW2D-002 MCYAN Magnesium 20200 45 ug/L 11 I27197 
(SJSO2-GW2D-002 MCYAN Manganese 220 1 ug/L I 11 I27197 

S&02-GW2DXlO2 MCYAN Mercury 0.13 ug/L U 1 l/19/97 

SJSO~-GW~D-OO~ IMCYAN Nickel 6.3 ug/L U 11/27/“- 
SJSO~-~~2~402 IMCYAN Potassium 11600 97 ug/L 11/27; 

~JSO~-GW~D-~O~ IMCYAN Selenium 3.3 ug/L U 11 I2113 
SJSO~-~~2~402 IMC~AN Silver 2 3 uw/L B 1 l/21/97. 
SJS02-GW2D-002 IMCYAN Sodium 18300 28 ug/L 11/27/97 

SJSO~-GW~D-OO~ IMCYAN Thallium 1.5 ug/L U 1 l/21/97 

SJS02-GW20-002 MCYAN Vanadium 6.8 ug/L U 11 I27197 
SJS02-GW2DaO2 MCYAN Zinc 23.6 3 us/L B 1 l/27/97, 

SJSO2-GW2DaO2 PSPCB 4,4’-DDD 0.1 UQ/L U 1 l/21/97. 

SJS02-GW2D-002 IPSPCB 4,4’-DDE 0.1 ug/L U 1 l/21/97 

SJS02-GW20-002 PSPCB 4,4’-DDT 0.1 ug/L U 1 l/21/97 
SJSO2-GW2D-002 PSPCB Aldrin 0.05 lJg/L U 11/21/97 

SJS02-GW2D-002 PSPCB alpha-BHC 0.05 un/L U 1 l/21/97 
SJS02-GW2DaO2 PSPCB alpha-Chlordane 0.05 ug/L U 11/21/97 

SJS02-GW2D-002 PSPCB Aroclor-1016 1 us/L U 1 l/21/97 

SJS02-GW2D-002 PSPCB Aroclor-1221 2 ug/L U 1 l/21/97> 

SJSO2-GW20-002 PSPCB Aroclor-1232 1 us/L U 1 l/21/97. 

lSJSO2-GW20402 PSPCB Aroclor-1242 1 ug/L u 1 l/21/97 

SJS02-GW2D-002 PSPCB Aroclor-1248 1 ug/L U 1 l/21/97 

S&02-GW2D-002 PSPCB Aroclor-1254 1 us/L U 1 l/21/97 

SJS02-GW2D-002 PSPCB Aroclor-1260 1 ug/L U 1 l/21/97 

SJS02-GW2D-002 PSPCB beta-BHC 0.05 us/L u 1 l/21/97 

SJS02-GW2D-002 PSPCB delta-BHC 0.05 ug/L U 1 l/21/97 

SJSO2-GW2DXI02 PSPCB Dieldrin 0.1 us/L U 1 l/21/97 

SJSO2-GW2D-002 PSPCB Endosulfan I 0.05 URIL U 1 l/21/97 

SJS02-GW2D-002 PSPCB Endosulfan II 0.1 q/L U 1 l/21/97 

SJS02-GW2DXIO2 /PSPCB Endosulfan Sulfate 0.1 ug/L U 1 l/21/97, 

SJS02-GW2D-002 IPSPCB Endrin 0.1 uq/L U f 1 l/21/97 

SJS02-GW2DXI02 IPSPCB Endrin Aldehyde 0.1 un/L U 1 l/21/97_ 

SJSO2-GW2D-002 IPSPCB Endrin Ketone 0.1 UQIL IJ 11/21/o- 

SJS02-GW2D-002 tPSPCB gamma-BHC 0.05 ug/L U 1 l/211 
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Dimethyl Phthalate 
Fluoranthene 

Hexachlorobenzene 
Hexachlorobutadiene 

ISJSOZ-GW2D-002 ISVTCL 
ISJSO2-GW20-002 ISVTCL 

*‘“% ‘SJS02-GW2DUO2 kX-KL 

Hexachlorocvclopentadien 
Hexachloroethane 
Indeno(l,2.3-cd)pyrene 
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I Sample ID t Analysis Chemical Result Det limit Units DV Qua1 Date Anal 

jSJSO2-GW2D-002 k’TCL lsophorone 10 UQIL U 1 
lSJS02-GW2DaO2 iSVlCL N-Nitroso-Di-n-Propylamine 10 ug/L U 11/19/’ l/19/9.%$ 7 

SJS02-GW2D-OO2 ISVTCL 
jSJS02-GW2D002 /SV-TCL 

N-Nitrosodiphenylamine 10 ug/L u 1 l/19/ 
Naphthalene 10 ug/L U 1 I/19/97 

iSJS02-GWZD-002 iSVKL Nitrobenzene 10 UQ/L u 1 l/19/97 

ISJS02-GW2D-002 kVKL Pentachlorophenol 25 uglt U 1 l/19/97 

SJSO2-GWZDaO2 /SVTCL Phenanthrene 10 lJg/L U 1 l/19/97 

SJS02-GW2D-002 lSVTCL Phenol 10 lJg/L U 1 l/19/97 

kJS02-GW2D-002 ISVTCL Pyrene 
I 

10 ug/L U 1 1 / 19/97. 

SJS02-GW2D-002 IVCLOW 1, 1 , 1 -Trichloroethane 1 ug/L U 1 l/12/97 

SJS02-GW2D-OO2 iVCL0W 1, 1,2,ZTetrachloroethane 1 ug/L U 11/12/97 

SJSO2-GW2D-OO2 !VCLOW 1,1,2-Trichloroethane 1 ug/L U 1 l/12/97 

SJS02-GW2D-002 IVCLOW 1,l -Dichloroethane 1 ug/L U 1 l/12/97 

SJSO2-GW2D-OO2 IVCLOW 1,l -Dichloroethene 1 UQ/L U 1 l/12/97 

SJS02-GW2D-002 tVCLOW 1,2,4-Trichlorobenzene 1 ug/L U 1 l/12/97 

SJS02-GW2D-OO2 !VCLOW 1,2-Dibromo3-chloropropa 1 ug/L U 1 l/12/97 

SJS02-GW2DaO2 IVCLOW 1,2-Dibromoethane 1 us/L U 1 l/12/97 

SJS02-GW2D-002 < IVCLOW 1,2-Dichlorobenzene 1 us/L U 1 l/12/97 
SJSOZ-GW2D-002 !VCLOW 1,2-Dichloroethane 1 ug/L U 1 l/12/97 

SJSO2-GW2D-002 IVCLOW 1,2-Dichloropropane 1 ug/L U 1 l/12/97 

SJS02-GW2D-OO2 VCLOW 1,3-Dichlorobenzene 1 ug/L U 1 l/12/97. 

SJS02-GW2D002 ‘VCLOW l,P-Dichlorobenzene 1 ,ug/L U 1 l/12/97 

S&02-GW2D-002 VCLOW 2-Hexanone 5 ug/L U 1 l/12/97 
SJS02-GW2DaO2 VCLOW 4-Methyl-2-Pentanone 5 u&L U 1 l/12/97 
SJS02-GW2D-002 IVCLOW Benzene 1 UQIL U 11/12/97, 
SJS02-GW2D-002 tVCLOW Bromochloromethane 1 UQIL U 11/12/97 

SJSO2-GW2D-002 tVCLOW Bromodichloromethane 1 ug/L U 11 I12197 

SJS02-GW2D-OO2 tVCLOW Bromoform 1 uq/L U 1 l/12/97 
ISJS02-GW2D-002 IVCLOW Bromomethane 1 UQ/L U 11/12/97 

SJS02-GW2D-002 1 VCLOW 1 W/L U 11/12/9T Carbon Disulfide 
SJS02-GW2D002 IVCLOW Carbon Tetrachloride 1 uq/L U 1 l/12/ 

SJSO2-GW2D-002 IVCLOW Chlorobenzene 1 ug/L U 11/12/s 
SJS02-GW2D-002 tVCLOW Chloroethane 1 uq/L U 1 l/12/97 
SJS02-GW2D-002 IVCLOW Chloroform 1 ug/L U 11/12/97 

SJS02-GW2DQO2 !VCLOW Chloromethane 1 ug/L U 1 l/12/97 

SJS02-GW2DaO2 IVCLOW cis-1 ,ZDichloroethene 1 ug/L U 11/12/97 

kIS02-GW2D-002 IVCLOW cis-1,3-Dichloropropene 1 UQIL U 1 l/12/97 
SJS02-GW2D-002 IVCLOW Dibromochloromethane 1 w/L U 11/12/97 

SJS02-GW2D-002 IVCLOW Ethylbenzene 1 ug/L U 1 l/12/97, 
SJS02-GW2D-002 IVCLOW Methylene Chloride 2 2 ug/L B 11/12/97, 
SJSO2-GW2D-002 /VCLOW Styrene 1 ug/L U 11/12/97 

SJS02-GW2DaO2 IVCLOW Tetrachloroethene 1 us/L U 1 l/12/97 

SJSO2-GW2D-002 /VCLOW Toluene 1 ug/L U 1 l/12/97 
SJS02-GW2D-002 VCLOW Total Xylenes 1 ug/L U 1 l/l 2197 

‘SJS02-GW2D-002 VCLOW Traps-1,2-Dichloroethene 1 un/L U 11/12/97 
SJS02-GW2D-002 kCLOW trans-1.3-Dichloropropene 1 un/L U 11/12/97 
ISJS02-GW2D002 VCLOW Trichloroethene 1 ug/L U 1 l/l 2197 

S&02-GW2D-002 VCLOW Vinyl Chloride 1 ug/L U 11112197 

SJS02-GW2D-OO2F METAL Aluminum 38.1 un/L U 1 l/27/97 

iSJS02-GW2D-002F METAL 
jSJS02-GW2D-002F ,METAL 

Antimony 1.7 us/L U 1 l/21/97 
Arsenic 3.2 us/L U 1 l/21/97 

SJSO~-GW~D-002~ IMETAL Barium 19.2 1 UQIL B 11 I27197 
,SJSO2-GW2D-OO2F IMETAL Beryllium 0.58 un/L U 11/27/97 

I~~so2-~w2D-oo2F /METAL Cadmium U 1 l/21/97 

k~s02-Gw2mo2F /METAL 
0.4 ug/L 

Calcium 45600 46 q/L 1 l/27/97, 
SJS02-GW2D-OO2F iMETAL Chromium 4.6 uq/L U 1 l/27/97 

kds02-Gw2D-oo2F /METAL Cobalt 6 us/L U 1 l/27/97. 

ISJSO~-GW~D-~~~F IMETAL Copper 5.8 ug/L U 11/27/97 
/SJS02-GW2D-002F IMETAL Iron 715 5 ug/L 1 l/27/9” 
IS&02-GW2D-002F IMETAL Lead 1.3 ug/L U 1 l/21/ 
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Sample ID 1 Analysis Chemical Result Det limit Units DV Qua1 Date Anal 1 

SJSO2-GW2D-002P !PSPCB 4,4’-DDE 0.1 ug/L U 1 l/21/’ ‘3$ 

[SJS02-GW2D-002P iPSPCB 4, P’-DDT 0.1 ug/L U 11/21 

SJS02-GW25002P iPSPCB Aldrin 0.05 UQIL U 11/21/,. 

S&02-GW2D-CO2P !PSPCB alpha-BHC 0.05 UQIL U 1 l/21/97 

SJS02-GW2D-CO2P IPSPCB alpha-Chlordane 0.05 us/L U 1 l/21/97 

SJS02-GW2D-OO2P !PSPCB Aroclor-1016 1 w/L U 1 l/21/97 

,SJSO2-GWZD-OO2P IPSPCB Aroclor-1221 2 UQIL U 1 l/21/97 

ISJS02-GW2D-002P IPSPCB Aroclor-1232 1 UQIL U 1 l/21/97 

.SJS02-GW2D-002P IPSPCB Aroclor-1242 1 ug/L U 11/21/97 
SJSO2-GW2D-OO2P !PSPCB Aroclor-1248 1 @J/L U 1 l/21/97 
SJS02-GW2D-002P IPSPCB Aroclor-1254 1 UQIL U 1 l/21/97, 

SJSO2-GW2D-OO2P /PSPCB Aroclor-1260 1 ug/L U 1 l/21/97 

SJSO2-GW2D-002P IPSPCB beta-BHC 0.05 ug/L U 1 l/21/97 

SJS02-GW2D-OO2P IPSPCB delta-BHC 0.05 ug/L U 1 l/21/97 

SJS02-GW2D-OQ2P IPSPCB Dieldrin 0.1 ug/L U 1 l/21/97 

SJS02-GW2D-002P PSPCB Endosulfan I 0.05 ug/L U 11 I21197 

!SJS02-GW2D-OO2P PSPCB Endosulfan II 0.1 us/L U 11/21/97 

!SJS02-GW2D-002P PSPCB Endosulfan Sulfate 0.1 ug/L U 1 l/21/97 

S&02-GW2D-002P PSPCB Endrin 0.1 ug/L U 1 l/21/97 

S&02-GW2D-002P IPSPCB Endrin Aldehyde 0.1 ug/L U 1 l/21/97 

$X02-GW2D-002P /PSPCB Endrin Ketone 0.1 ug/L U 11/21/97 

SJS02-GW2D-OO2P IPSPCB gamma-BHC 0.05 w/L U 1 l/21/97 

SJSO2-GW2D-C02P IPSPCB gamma-Chlordane 0.05 ug/L u 1 l/21/97 
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ISJSO2-GW2S-001 IPSPCB Aroclor-i 260 1 ug/L u 819197 

SJSO2-GW2S-001 IPSPCB beta-BHC 0.05 ug/L U 8/9/97 

SJSO2-GW2S-001 jPSPCB delta-BHC 0.05 lJg/L U 819197 

SJSO2-GW2S-001 /PSPCB Dieldrin 0.1 ug/L U 8/9/97 

]SJSO2-GW2S-CXJl /PSPCB Endosulfan I 
IPSPCB 

0.05 ug/L U 819197 

[SJS02-GW2S-001 Endosulfan II 
kJSO2-GW2S-001 [PSPCB~ 

u 0.1 ug/L 8/9/s 

Endosulfan Sulfate 0.1 ug/L U 819197 

SJSO2-GW2S-001 IPSPCB Endrin 0.1 ug/L U 819197 

SJSO2-GW2S-CO1 PSPCB Endrin Aldehyde 0.1 ug/L U 819197 

,sJSO2-GW2S-001 PSPCB Endrin Ketone 0.1 ug/L U 819197 

SJSO2-GW2S-001 PSPCB gamma-BHC 0.05 ug/L U 819197. 

SJS02-GW2S001 iPSPCB gamma-Chlordane 0.05 U 8/9/97 

SJSO2-GW2S-001 !PSPCB 

ug/L 

Heptachlor 0.05 us/L U 819197 
SJS02-GW2S-001 !PSPCB Heptachlor Epoxide 0.05 us/L U 8/9/C’,- 

,SJS02-GW2S001 [PSPCB Methoxychlor 0.5 ugf L U 819, 
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‘SJS02-GW2S-001 VCLOW 
SJSO2-GW2S-001 VCLOW 

iSJso2-GW2S-001 VCLOW 
$JS02-GW2S-001 F METAL 
$JSO2-GW2S-001 F METAL 
klSO2-GW2S-001 F METAL 
‘SJSO2-GW2S-001 F METAL 
SJSO2-GW2S-OOlF METAL 
SJSO2-GW2S-001 F METAL 

ISJSO2-GW2S-OolF METAL 
SJSO2-GW2S-001 F METAL 

,SJSO2-GW2S-001 F METAL 
ISJSO2-GW2S-001 F METAL 
ISIS02GW2S-001 F METAL 
/SJS02-GW2SOOlF METAL 
/SJSO2-GW2S-CO1 F METAL 
sxo2-Gw2s-001 F IMETAL 

1S~s02-Gw2s-001 F IMETAL 

trans-1.3-Dichloropropene 
Trichloroethene 
Vinyl Chloride 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

1 ug/L U 7/27/97 

1 L&I/L U 7/27/97 

1 ug/L U 7/27/97 

44 lJcr/L U 8/l l/97 

2 ug/L UL 8113197 

3 ug/L UL 818197 

495 1 ug/L 8/l l/97 

1 us/L U 8/l T/97 

0.5 us/L UL 818197 

90200 46 ug/L J 8/l l/97 

7 us/L U 8/l l/97. 

8 ug/L U 8/l l/97 

6 ug/L U 8/l l/97. 

267000 J 8/l l/97 5 ug/L 
1 uo/L U 8/8/97 

99800 45 ug/L J 8/l l/97 
612 1 ug/L J 8/l llc 

0.38 0.1 ug/L B 
t 

8/7, 
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SJS02-GW2S-002 IPSPCB 
SJSO2-GW2S-002 bSPCB 
SJS02-GW2S-002 j;;;%J; 
S&02-GW2S-002 / 
SJSO2-GW2S-002 \PSPCB 

_z -1~ X02-GW2S-002 tPSPCB 

gamma-BHC 
gamma-Chlordane 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
Toxaphene 

0.05 ug/L U 

0.05 UQ/L U 
0.05 ug/L U 
0.05 UQIL U 

0.5 ug/L U 
5 q/L U 
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SJSO2-GW2S-002 SVTCL 
SJSO2-GW2S-002 SVTCL 
SJS02-GW2S-002 SVTCL 

iSJS02-GWZS-002 SVTCL 
jSJSO2-GW2S-002 SVTCL 
ISJSO2-GW2S-002 SVTCL 
k&02-GW2S-002 SVTCL 
!SJS02-GW2S-002 SVTCL 
!SJSO2-GW2S-002 SvlCL 
‘SJSO2-GW2S-002 SVTCL 
‘SJS02-GW2S002 SVTCL 
SJSO2-GW2S-002 SVTCL 
S&02-GW2S-002 svTcL 
SJSO2-GW2S-002 SVTCL 
,SJSO2-GW2S-002 SVTCL 
sJSO2-GW2S-002 SVTCL 
SJSO2-GW2S-002 SVTCL 
SJSO2-GW2S-002 ISVTCL 
SJSO2-GW2S-002 !SVTCL 
S.S02-GW2S-002 ISVTCL 
SJSO2-GW2S002 ISVTCL 

Butylbenzylphtholate 
Carbazole 
Chrysene 
Di-n-butylphthalate 
Di-n-Octyl Phthalate 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethyl Phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadien 
Hexachloroethane 
Indeno(l.2,3-cd)pyrene 
lsophorone 
N-Nitroso-Di-n-Propylamine 
N-Nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 

10uafL U 1 l/19/97 
lOug/L U 1 l/19/97 
10 ug/L U 11/19/97 
1OugfL U 1 l/19/97 

10 ugfL U 1 l/19/97 

10 ug/L U 11/19/97 
10ugfL U 1 l/19/97 

lOug/L U 1 l/19/97 
lOug/L U 11/19/97 

10 us/L U 1 l/19/97 

10 UQfL U 11/19/97 

10 ugfL U 1 l/19/97 

lOug/L U 1 l/19/97 

lOugiL U 11 f19/97 

10 us/L U 1 l/19/97 

lOugiL U 11/19/97 

10 ug/L U I 1 l/19/97 

10 w/L U I 1 T/19/97 

10 ug/L U 1 l/19/97 
10 ug/L U 1 l/19’ 

10 ug/L U 1 l/19 
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! Sample tD 1 Analysis Chemical Result Det Limit Units DV Qua1 Date Anal 
lSJSO2-GW2S-002F IMETAL Potassium 14500 97 lJg/L 1 1 I27 ;,.---!~ 

ISJSO2-GW2S-C02F iMETAL Selenium 33 uglt U 11126 

jSJSO2-GW2S-002F iMETAL Silver 4.3 3 ug/L B 1 l/21/, 

‘SJSO~-GW~S-M)~F IMETAL Sodium 876000 28 ugf L 11 I27197 

SJSO~-GW~S-O~~F IMETAL Thallium 1.5 w/L U 11/21/97 

s~~02-~~2~-002F ~METAL Vanadium 14.2 4 UQIL J 1 l/27/97 
ISJSO2-GW2S-002F /METAL Zinc 33.5 3 ug,L B 11 I27197 
~~s02-~w3~-001 ICTOTP Total Phosphorous (as P) . 0.105 0.05 mgfL 7/30/97 
SJSO2-GW3S-CO1 /EXPLO 1,JSTrinitrobenzene ’ 25 ugfL u 819197 
SJSO2-GW3S-001 iEXPL0 1,SDinitrobenzene 25 ug/L U 819197 
SJSO2-GW3S-001 EXPLO 2,4&Trinitrotoluene 25 ugf L U 819197 

,SJS02-GW3S-001 EXPLO 2.4-Dinitrotoluene 25 ug/L U 819197 
,SJSO2-GW3S-001 EXPLO 2,bDinitrotoluene 25 ua,L U 819197 

SJSO2-GW3S-001 IEXPLO 2-am-4,6-Dinitrotoluene 25 ug/L U 819197 
SJSO2-GW3S-001 IEXPLO 2-Nitrotoluene 25 ug/L U 8/9,97 

SJSO2-GW3S-001 IEXPLO 3-Nitrotoluene 25 ugf L U 819197 
SJSO2-GW3S-001 /EXPLO P-am-2,6-Dinitrotoiuene 25 uaf L U 819197 
SJSO2-GW3S-001 IEXPLO 4-Nitrotoluene 25 unf L U 819197 
SJS02-GW3S-001 /EXPLO HMX 25 u&L U 819197 
SJS02-GW3S-001 IEXPLO Nitrobenzene 25 ugf L U 819197 
SJSO2-GW3S-001 IEXPLO RDX 25 ug,L U 819197 
SJS02-GW3S-001 iEXPL0 TETRYL 25 ug/L U 819197 
SJS02-GW3S-001 MCYAN Aluminum 6890 29 ug/L 7128197 
SJSO2-GW3S-001 MCYAN Antimony 2 q/L U 7129197 
sJSO2-GW3S-001 MCYAN Arsenic 10.5 3 ug/L B 7/29,97 
SJSO2-GW3S-001 MCYAN Barium 127 1 ug/L B 7128197 
~.~so2-~w3s-ool IMCYAN Beryllium 1 ug/L U 7128197 
SJS02-GW3S-001 iMCYAN Cadmium 0.5 ugf L U 7129197 

SJSO2-GW3S-001 iMCYAN Calcium 86300 46 ug,L 7128197 
SJS~~-GW~S-~~~ IMCYAN Chromium 12 4 ug/L K 7120, 

s~so2-~w3s-o01 IMCYAN Cobalt 8 ug/L U 7128. 
SJSO2-GW3S-001 IMCYAN Copper 6 ug,L U 7i2af~, 

~~so2-~w3s-001 IMCYAN Cyanide 5 us/L UL 0/5/97 
SJSO~-GW~S-001 IMCYAN Iron 26700 5 w/L 7120197 
SJSO2-GW3S-001 IMCYAN Lead 4.8 1 ugfL B 7129197 
SJSO2-GW3S-001 IMCYAN Magnesium 67600 45 ugfL 7f2W97 
&JSO2-GW3S-CO1 MCYAN Manganese 1380 1 ugft 7/28,97 

SJSO2-GW3S-001 MCYAN Mercury 0.14 0.1 ug/L B 7129197, 
SJSO2-GW3S-001 MCYAN Nickel 7 ug/L U 7128197. 
SJSO2-GW3S-001 MCYAN Potassium 21900 97 us/L 7,28/97 
SJSO2-GW3S-001 MCYAN Selenium 3 ug,L UL 7/29/97j 
SJSO2-GW3S-001 MCYAN Silver 4.6 3 l&L B 7/29/97 

SJSO2-GW3S-001 MCYAN Sodium 295OQO 28 us/L 7/28/97 

SJSO2-GW3S-001 MCYAN Thallium 2 uafL U 7129197 
ISJSO2-GW3S-CO1 ,MCYAN Vanadium 4 

ISJSO2-GW3S-001 

19.4 J 7128197 
IMCYAN Zinc 23.4 3 us/L us/L B 7/28/97 

iSJSO2-GW3S-001 IPSPCB 4,4’-DDD 0.1 ug/L U 7131197 

lSJS02-GW3S-001 IPSPCB 4.4-DDE 
IPSPCB 

0.1 ug/L u 7131197 

/SJSO2-GW3S-001 4.4’-DDT 0.1 ugft U 7131 I97 
jSJSO2-GW3S-001 !PSPCB Aldrin 

/PSPCB 
0.05 u&L U 7,31/97- 

jSJSO2-GW3S-001 alpha-BHC 0.05 ugf L U 7131197 

jSJSO2-GW3S-CO1 IPSPCB alpha-Chlordane 0.05 U 7131197 

ISJSO2-GW3S-001 /PSPCB 
lJg/L 

Aroclor-1016 1 us/L U 7131197. 
‘SJSO2-GW3S-001 IPSPCB 
ISJSO2-GW3S-CO1 IPSPCB 

Aroclor-1221 2 ug/L U 7131 I97 

Aroclor-1232 1 ugfL U 7131197 

iSJS02-GW3S-001 IPSPCB 

jSJSO2-GW3S-001 
Aroclor-1242 1 

IPSPCB ISJSO2-GW3S-001 Aroclor-1248 1 ug/L 
U 
U 7131197 1 713 I97 PSPCB Arocior-1254 1 ug/L 

ug/L 

U 
7131197 

iSJSO2-GW3S-001 PSPCB Aroclor-1260 1 lJg/L U 71311 
!SJSO2-GW3S-001 PSPCB beta-BHC 0.05 us/L U 7,31> 
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Sample ID 1 Analysis Chemical Result Det Limit Units DV Qua1 Date Anal 

lSJSO2-GW3S-002 IVCLOW 4-Methyl-2-Pentanone 5 us/L U 1 l/12/’ -z 
,SJSO2-GW3S-002 IVCLOW Acetone 22 5 ug/L B 11/12, * 

ISJSO2-GW3S-CO2 ivaow Benzene 1 q/L U 1 l/12, 

&lSO2-GW3S-002 lVCLOW Bromochloromethane 1 ug/L U 1 l/12/97 

jSJ.S02-GW3S-002 IVCLOW Bromodichioromethane 1 UQ/L U 1 l/12/97 
iSJso2-GW3S-002 iVCLOW Bromoform 1 ug/L U 1 l/12/97 
lSJSO2-GW3s-002 IVCLOW Bromomethane 1 ug/L U I l/12/97 
kJSOZ-GW3S-002 !;;kU; Carbon Disulfide 1 ug/L U 1 l/12/97 
@SOa-GW3S-002 Carbon Tetrachloride ’ 1 us/L U 1 l/12/97 
ISJSO2-GW3S-002 VCLOW Chlorobenzene 1 ug/L U 1 l/12/97 
SJSO2-GW3S-002 VCLOW Chloroethane 1 ug/L U 1 l/12/97 
SJSO2-GW3S-002 IVCLOW Chloroform 1 ug/L U 1 l/12/97 
‘SJSO2-GW3S-002 ivcLow Chloromethane 1 UQIL U 1 l/12/97 
SJSO2-GW3S-002 IVCLOW cis-1,2-Dichloroethene 1 l&L U 1 l/12/97 
S.SO2-GW3s-002 IVCLOW cis-1,bDichloropropene 1 ug/L U 1 l/12/92, 
SJSO2-GW3S-CO2 jVCLOW Dibromochloromethane 1 us/L U 1 l/12/97 
sJSO2-GW3S-002 IVCLOW Ethylbenzene 1 UQIL U 1 l/12/97 
SJSO2-GW3S-002 IVCLOW Methvlene Chloride 2 2 ug/L B 1 l/12/97 
SJSO2-GW3S-002 !VCLOW Stvrene 1 ug/L U 1 l/12/97 

SJSO2-GW3S-002 IVCLOW Tetrachloroethene 1 ug/L U 1 l/12/97 
jSJSO2-GW3S-002 iVCLOW Toluene 1 ug/L U 1 l/12/97 
lSJSO2-GW3S-002 VCLOW Total Xvlenes 1 us/L U 1 l/12/97 
~SJSO2-G~3S-o02 VCLOW Trans-1,ZDichloroethene 1 ug/L U 1 l/12/97 
SJSO2-GW3S-002 VCLOW trans-1,SDichloropropene 1 uq/L U llJ12J97 
SJSO2-GW3S-002 VCLOW Trichloroethene 1 ugJL U 11 /I2197 
SJSO2-GW3S-002 VCLOW Vinyl Chloride 1 ug/L U llJ12J97 
SJSO2-GW3S-002F METAL Aluminum 38.1 ug/L U 1 l/27/97 
SJSO2-GW3S-CO2F METAL Antimony 1.7 ugJL U llJ21J97 
SJSO2-GW3S-002F METAL Arsenic 6 3 UQJL J 1 l/21 J97, 
sISO2-GW3S-OO2F METAL Barium 54.8 1 UQIL J 11 J27J’ 
s~so2-~w3s-c02~ IMETAL Beryllium 0.58 ugJL U 11 J27, 
SJSO2-GW3S-OO2F METAL Cadmium 0.4 q/L U 11/21/\. ~ 
SJSO2-GW3S-002F METAL Calcium 211000 46 UQJL 1 l/27/97 
SJSOZ-GW3S-002F METAL Chromium 4.6 w/L U 11/27/97 
s~.so2-~w3s-oo2F /METAL Cobalt 11.3 3 ugJL J 11 J27J97 
SJS~~-GW~S-OO~F (METAL Copper 5.8 ugJL U 11 J27J97 
s~so2-~w3s-oo2F /METAL Iron 689 5 ugJL 11 J27J97. 
SJSO2-GW3S-002F IMETAL Lead 1.3 w/L U 1 l/21/97 
s~so2-Gw3s-m2F IMETAL Magnesium 23700 45 ugJL 11 J27J97 
s~so2-~w3s-o02F /METAL Mongonese 174 1 UQJL 11 J27J97 
s~so2-~w3s-o02F IMETAL Mercury 0.13 ugJL U 1 l/19/97 
s~so2-~w3~-002F IMETAL Nickel 11.6 4 ugJL J 1 l/27/97 
sJso2-Gw3s-oo2F IMETAL Potassium 6330 97 ugJL 11 J27J97. 
s~so2-~w3~-002F /METAL Setenium 3.3 ugJL U 1 l/21/97- 
sJso2-Gw3s-oo2F /METAL Silver 1.1 us/L U 1 l/21/97. 

ls.m2-Gw3s-oo2F /METAL Sodium 22200 28 q/L 11 J27J97 
ls~so2-Gw3s-oo2F IMETAL Thallium 3.2 2 ugJL B 11/21/97 
SJSO2-GW3S-OO2F METAL Vanadium 6.8 ug/L U 1 l/27/97 
SJSO2-GW3S-002F METAL Zinc 330 3 ug/L 1 l/27/97. 
SJSO5-GWl D-001 CTOTP Total Phosphorous (as P) 0.376 0.05 mnJL 7/31/97 

SJSO5GWl D-001 MCYAN Aluminum 1070 29 ug/L J 8/l l/97_ 

SJSOSGWl D-001 MCYAN Arsenic 3 ugJL U 8/8/97 
ISJSO5-GWl D-001 MCYAN Barium 15 1 ugJL B 8/l l/97 
SJSOSGW 1 D-001 MCYAN Beryllium 1.4 1 ugJL B 8/l 1 J97 
SJSO5-GW 1 Da01 MCYAN Cadmium 0.5 ugJL UL 8/8/97. 
SJSO5-GWl D-001 !MCYAN Calcium 58700 46 ug/L J 8JllJ97 
,SJSO5-GWl D-001 IMCYAN Chromium 10.1 4 w/L J 8J 11 J97. 
SJSO5-GWl D-00j~~~~jMCYAl\l~ Cobalt 8uaJL mpq 11 J97 
SJSO5-GWlD601 /MCYAN 

u 
Copper 6 ug/L U 8/l 1 J’ 

sxo5-Gwi D-001 IMCYAN Cyanide 5 ugJL U 8/l, 
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I L SamDIe ID 1 Analysis Chemical Result Det Limit Units DV Qua1 Date Anal 

kJSO5-GW 1 D-001 iSVTCL U,&Dinitro-2Methylphenol 25 us/L U 8/8 

iSJS05GW 1 DO0 1 iSV-TCL 4-Bromophenol-phenvlethe lo wL U 818 

kJSO5-GW 1 D-001 ISV-TCL 4-Chloro-3-Methylphenol 10 UgrL U 8/8/ 
kJSO5GWl D-001 ISVTCL 4Chloroaniline 10 ug/L U af 8r97 

kJSO5GW 1 D-001 isvTcL 4-Chlorophenyi-phenylethe lOug/L U 818197. 

/SJS05GW10-001 ISV-TCL P-Methylphenol 10 ug/L U 818197 

jSJSO5-GW 1 D-001 lsVTcL P-Nitroaniline 25 ug/L U 818197 

SJSO5-GWl D-001 /SVTCL 4-Nitrophenol * 25 ug/L U 018197 

SJSOSGWl Da301 k’-TCL Acenaphthene lOua/L U 8/8/97 

SJS05-GWlD-001 tSVTCL Acenaphthylene ~ 10 us/L U S/!/E 
S&05-GWl D-001 k%‘TCL Anthracene lOug/L U 818197 

SJSO5-GWl D-001 ‘;;V-K; Benzo(a)anthracene lOug/L U 8/8/97 

,sJSO5-GWl D-001 1 Benzo(a)pYrene 10 us/L U 8/8/97 

S&05-GWl D-001 ISVTCL Benzo(b)fluoranthene 10 lJa/L U 818197 

SJSO5-GW 1 D-001 isvTcL Benzo(g.h,i)perylene lOug/L U 818197 

SJSO5-GWl D-001 &TCL BenzoQfluoranthene lOug/L U 818197 

SJSOS-GW 1 D-001 SVTCL bis(Z-Chloroethoxv)methan lOUQ/L U 818197 

SJSO5-GW 1 D-001 SVTCL bis(Z-chloroethvf)ether 10 uw/L U 818197, 

SJSO5-GW 1 D-001 SVTCL bis(Z-Ethylhexyl)phthaiate 10 ugri. U 8/8/97 
Butylbenzylphthalate 

iSJS05-GW1 D-001 IVCLOW 1.3-Dichlorobenzene 1 ug/L U 8/l/97 

SJSO5-GWl D-001 VCLOW 1,4-Dichlorobenzene i UwrL U 8/l/97 

SJSOS-GWl D-001 VCLOW 2-Hexanone 5 us/L U 0/l/97 

jSJSO5-GWl D-001 VCLOW 4-Methyl-2-Pentanone 5 ug/L U 8/l’ 
ISJSO5-GWl D-001 ivcLow Acetone 5 UgrL u 8/l, 
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I Sample ID 1 Analysis Chemical Result Det Limit Units DV Qua1 Date Anal 

!SJSO5-GW 1 D-002 IVCLOW Bromochloromethane 1 UQ/L U 

ISJSOSGWl D-002 /VCLOW Bromodichloromethane 1 uq/L U 
1 lri iicy 
ll/ll/ * 

iSJSO5-GW 1 D-002 IVCLOW Bromoform 1 us/L U 1 l/l 1, 

ISJSO5GW 1 Da02 iVCLOW Bromomethane 1 us/L U 1 l/l l/97 

ISJSO5-GW 1 Da02 iVCLOW Carbon Disulfide 0.2 i UarL J 1 l/l l/97 

lSJSO5-GW 1 D-002 IVCLOW Carbon Tetrachloride i uw. U 1 l/l l/97 

ISJSO5GW 1 D-002 IVCLOW Chlorobenzene 1 ug/L U 1 l/l l/97 

[SJSO5GWl D-002 IVCLOW Chloroethane 1 ug/L U i iri 1/97 

jsJsO5GWl D-002 IVCLOW Chloroform ,. 1 ug/L U 1 l/l l/97 

SJSOSGWl D-002 IVCtOW Chloromethane 1 us/L U 1 l/l l/97 

SJSOSGWl D-002 IVCLOW cis-1,2-Dichloroethene 1 ug/L U 1 if1 ir97 

SJSOSGW 1 D-002 /VCLOW cis-1,3-Dichloropropene 1 ug/L U iiliir97 

/SJSO5-GWl D-002 !VCLOW Dibromochloromethane 1 us/L U 1 ifiir97 

SJSO5-GWl D-002 iVCLOW Ethylbenzene 1 lJg/L U iiliir97, 

SJSOS-GW 1 D-002 VCLOW Methylene Chloride 3 2 us/L B 11/11/97 

SJSOSGWl Da)02 VCLOW Slyrene 1 UQIL U 11/11/97 

SJSO5-GW 1 D-002 VCLOW Tetrachloroethene 1 ug/L U 11/11/97 

SJSOSGW 1 D-002 VCLOW Toluene 1 us/L U 11/11/97 

SJSOSGW 1 D-002 VCLOW Total Xvlenes 1 ug/L U 11/11/97 

SJSO5-GW 1 D-002 iVCLOW Trans-1,2-Dichloroethene 1 ug/L U 1 l/l l/97 

ISJSOSGW 1 D-002 !VCLOW trans-1,3-Dichloropropene 1 ug/L U 11/11/97 

SJSOS-GW 1 D-002 VCLOW Trichloroethene 1 lJg/L U 1 ifi ir97 

SJSOSGW 1 D502 VCLOW Vinyl Chloride 1 ug/L U 11/11/97 

SJSOSGWl D-OOZF METAL Aluminum 38.1 ug/L U 1 l/27/97 

SJSO5-GWl D-OOZF METAL Antimony 1.7 u&L U 1 iizir97 

SJSOSGWl D-OOZF METAL Arsenic 3.6 3 UR/L B 1 l/21/97 

SJSOSGW~ ~-002~ IMETAL Barium 11.4 1 ug/L B 1 l/27/97 

SJSO~-GW 1 D-OOZF IMETAL Beryllium 0.58 ug/L U 11/27/97 

Cadmium 0.4 ug/L U 1 l/21/97 
Calcium 44700 46 ug/L 1 l/27 c: 

SJSOSGWI D-002F IMETAL Chromium 4.6 ug/L U 11/27, -, 

SJSOS-GW~ ~-002~ /METAL Cobalt 6 ugri. U 1 l/27/. __. 
SJSOS-GWl D-002F /METAL Copper 5.8 us/L U 11/27/97 

SJSO~-GW 1 ~-002~ IMETAL Iron 67.5 5 UR/L B 11/27/97_ 

SJSO~-owl ~-002~ (METAL Lead 1.3 ug/L U i ilzir97 

SJSOS-GW 1 D-OOZF IMETAL Magnesium 2820 45 ug/L J 11/27/97, 

SJSO~-GW 1 ~-002~ IMETAL Manganese 13.6 1 us/L B 11/27/97. 

SJSOS-GW 1 D-OOZF METAL Mercury 0.13 us/L U iifi9r97 

SJSOSGW 1 D-CO2F METAL Nickel 6.3 ug/L U 1 i/27/97 

SJSO5GWl D-OOZF METAL Potassium 6960 97 UgrL i i/27/97, 

SJSO5-GWl D502F ,METAL Selenium 3.3 ug/L U 1 l/21/97 

SJSO5-GWl D-OOZF METAL Silver 1.1 UQ/L U 1 l/21/97 

ISJSOSGW 1 D-002F METAL Sodium 37900 28 ugf L i i/27/97 

ISJSOS-GWl D-OO2F METAL Thallium 1.5 ug/L U 1 l/21/97, 

ISJSO5-GWl D-002F ‘METAL Vanadium 6.8 us/L U 1 l/27/97 

ISJSO5-GWl D-002F METAL Zinc 8.1 3 un/L B 1 l/27/97 

ISJSO5-GWlS-001 CTOTP Total Phosphorous (as P) 0.104 0.05 mg/L 7129197 

ISJSO5-GWl S-Do1 ,MCYAN Aluminum 1630 29 ug/L 7/22/ 97 

/SJSO5-GW 1 S-001 IMCYAN Antimony 2 ug/L U 7121197 

SJSO5-GW 1 S-001 iMCYAN Arsenic 4.8 3 UQIL J 7/25/97 

SJSO~-GW~ s-001 IMCYAN Barium 359 1 ug/L 7/22/97 

s~so5-GW~ s-001 IMCYAN Beryllium 1 ug/L U 7122197 

SJSO5-GWl S-001 IMCYAN Cadmium 0.5 UQ/L U 7/21/97 

SJSO5-GWl S-001 IMCYAN Calcium 117000 46 us/L 7/22/97 

SJSO5-GWl S-001 MCYAN Chromium 0.5 4 ug/L J 7/22/97 

SJSO5-GWl S-001 MCYAN Cobalt 8 ug/L U 7/ 22197 

/SJSOS-GWlS501 MCYAN Copper 6 us/L U 7/22/97 

iSJso5-GW 1 s-00 1 MCYAN Cyanide 5 lJg/L U 7/22/97 

iSJso5-GW 1 s-00 1 MCYAN Iron 58700 5 ug/L 7/22/C” 

ISJS05-GWl S-001 ~MCYAN Lead 1 ug/L U 7/21. 

Page 40 



CT0 028 Round II Groundwater Appendix 213198 

bJSO5-GWl S-001 
&SOS-GWl S-001 
kJSO5-GWlS-001 
kJSO5-GWlS-001 

” ‘\, ;ISO5-GWl S-001 

lSVKL 
ISVTCL 
ISvrCL 
ISVTCL 

isv-ra 

2-Nitroaniline 
2-Nitrophenol 
3,3’-Dichlorobenzidine 
3-Nitroaniline 

4.6-Dinitro-2-Methylphenol 

25 UQIL U 7125197 

10 ug/L U 7125197 
10 us/L U 7/25/97 
25 m/L U 7/25/97 

25 ug/L U 7/25/97 
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Sample ID 1 Analysis Chemical Result Det Limit Units DV Qual Date Anal 

ISJSO!5-GWl S-001 ISvrCL P-Bromophenyl phenvlether 10 w/L U 7/25/p- css 

ISJSO5-GWl S-001 ISVTCL 4-Chloro-3-Methylphenol 10 UQIL U 71251 ’ 
[SJSO5-GWl S-001 ISV-rCL 4-Chloroaniline 10 ug/L U 71251 
ISJSOS-GWl S-001 ISVTCL 4-Chlorophenyl-phenylethe 10 UQIL U 7125197 
ISJSOS-GW 1 S-001 ISVTCL 4-Methylphenol 10 us/L U 7125197, 
SJSOS-GWl S-001 /SVrCL P-Nitroaniline 25ug/L U 7/25/97 
SJS05-GWl S-001 ISVTCL P-Nitrophenol 25 ug/L U 7125197 
SJSO5-GWl S-001 ISVTCL Acenaphthene 10 UQIL U 7125197 
SJSO5-GW 1 S-001 ISVKL Acenaphthylene 

I 
lOug/L U 7/25/97, 

.sJX!5-GWlS-001 ISVTCL Anthracene lOualL U 7125197 

SJSO5-GWlS-001 ISvrCL Benzo(a)Anthracene 10 UQIL U 7125197 
SJSO5-GWlS-001 ISvrCL Benzo(a>Pyrene 10 UQIL U 7/25/97 
SJSOS-GWl S-001 ISVrCL Benzo(b)Fluoranthene 10 UQIL U 7125197 
SJS05-GWl S-001 ISVTCL Benzo(a.h.i)Pervlene 10 UQIL U 7125197 
SJSO5-GWlS-001 SVKL BenzoQfluoranthene 10 UQIL U 7125197 
SJSO5-GWlS-001 SVTCL Bis(2-chloroethoxy)Methan 10 ug/L U 7/25/97 
SJSO5-GWl S-001 SV-rCL Bis(2-chloroethyl)Ether 10 UQIL U 7/25/97 
SJSO5-GW 1 S-00 1 SVTCL Bis(2-Ethylhexyl)Phthalate 10 us/L U 7/25/97 
SJSO5-GW 1 S-00 1 isvrcL Butylbenzylphthalate 10 UQIL U 7125197 
sJSO5-GW 1 S-00 1 jSVTCL Carbazole 10 UQIL u 7125197 

ISJSOS-GW 1 s-00 1 ISVKL Chrysene 10 UQIL U 7/25/97 

SJSOS-GWl S-001 ISVTCL Di-n-Butylphthalate 10 UQIL U 7/25/97 
.SJSO5-GW 1 S-001 SVTCL Di-n-Octyl Phthalate 10 UQIL U 7/25/97 
SJ.S05-GWl S-001 SVTCL Dibenz(a,h)Anthracene 10uglt U 7/25/97 

SJSOS-GWl S-001 SVTCL Dibenzofuran 10 UQIL U 7/25/97, 
SJSO5-GWl S-001 ISVTCL Diethylphthalate lOugIL U 7/25/97 

SJSO5-GWlS-001 ISVTCL Dimethyl Phthalate 10 UQIL U 7125197 
SJS05-GWlS-001 ISVTCL Fluoranthene 10 UQIL U 7125197 
SJSOS-GWlS-CKIl ISVTCL Fluorene 10 ug/L U 7/25/97 

SJSOS-GWlS-001 tSVlCL Hexachlorobenzene 10 UQIL U 7/25/k’ 

SJSO5-GWlS-001 ISvrCL Hexachlorobutadiene 10 UQIL U 7/25/ 
SJSO5-GWlS-001 ISVrCL Hexachlorocyclopentadien 10 UQIL U 7/25/x. 

.SJSO5-GWlS-001 lSVKL 10 ug/L U 7/25/97 Hexachloroethane 
SJSOS-GWlS-001 ISVTCL Indeno(l.2,bcd)Pyrene 10 uglt U 7/25/97, 

SJSOS-GWl S-001 ISVKI. lsophorone 10 UQIL U 7125197 
SJSO5-GWlS-001 lSvTCL N-Nitroso-Di-n-Propylamine 10 UQIL U 7/25/97 
SJSOS-GW 1 S-00 1 SVrCL N-Nitrosodiphenylamine 10 us/L U 7/25/97. 

,SJSo5-GWl S-001 SVTCL Naphthalene 10 UQIL U 7/25/97 

SJSO!?GW 1 S-001 SVlCL Nitrobenzene 10 UQIL U 7/25/97 
S&OS-GW 1 S-001 SvrCL Pentachlorophenol 25 uglt U 7125197 
SJSO8GWlS-001 SVTCL Phenanthrene 10 us/L U 7125197 

SJSOS-GWlS-001 SVTCL Phenol 10 UQIL U 7125197 
SJSO5-GWlS-001 SvfCL Pyrene 10 UQIL U 7125197 
SJSOS-GWlS-001 VCLOW l,l, I-Trichloroethane 1 UQIL U 712 1 I97 
SJS05-GWl S-001 VCLOW 1,1,2.2-Tetrachloroethane 1 UQIL U 7/21/97 

SJSO5-GWl S-001 VCLOW 1, 1.2..Trichloroethane 1 UQIL U 7121197 

SJSOS-GWl S-001 VCLOW 1,l -Dichloroethane 1 UQIL U 7121197, 

/SJSO5-GWl S-001 VCLOW 1,l -Dichloroethene 1 UQIL U 7/21/97 
~SJSO5-GWl S-001 VCLOW 1,2.4-Trichlorobenzene 1 w/L U 7/21/97 

iSJso5-GWl s-001 IVCLOW 
/SJSO5-GWl S-001 

1.2-Dibromo-3-chloropropa 1 UQIL U 7/21/97 

VCLOW 1,2-Dibromoethane 1 UQIL U 7/21/97~ 

kJSO5-GWlS-001 VCLOW 1.2-Dichlorobenzene 1 UQIL U 7121 I97 

SJSO5-GWl S-001 VCLOW 1,2-Dichloroethane 1 UQIL U 7/21/97 

-SJSO5-GWl S-001 !VCLOW 1,2-Dichloropropane 1 w/L U 7121197 

SJSOBGWlS-01 /VCLOW 1,3-Dichlorobenzene 1 UQIL U 7/21/97 
IS&OS-GWlS-001 IVCLOW 1.4-Dichlorobenzene 1 ug/L U 7121 I97 
iSJSOBGWlS-001 IVCLOW 2-Hexanone 5 UQIL U 712 1 I97 

SJSO5-GWl S-001 IVCLOW 4-Methyl-2-Pentanone 5 UQIL U 7/21/97 

SJSO5-GWl S-001 /VCLOW Acetone 11 5 UQIL L 7/21/9--. 
5X05-GWl S-001 IVCLOW Benzene 1 UQIL U 71211 
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I Sample ID 1 Analysis Chemical Result Det Limit Units DV Qua1 Date Anal 
L 
ISJSO5-GW1S-002 IMCYAN Magnesium 221ccO 45 us/L 1 i/27/“‘*> 

ISJSO5-GWl S-002 I;:$; Manganese 2720 1 us/L 11/27 ” 

ISJSO5-GWl S-002 Mercury 0.13 ug/L U 1 l/19, 

iSJsO5-GWl s-002 iMCYAN Nickel 6.3 ug/L U 11/27/97 

SJSO5-GWl S-002 iMCYAN Potassium 72300 97 ug/L 11/27/97 

SJSO5-GWl S-002 iMCYAN Selenium 6.6 us/L U 11/24/97 

SJSO5-GWl S-002 [MCYAN Silver 2.5 3 ug/L B 1 l/21/97 

ISJSO~-GW~ s-002 IMcYAN Sodium , 134rXoO 28 ug/ L 11/27/97 

SJSO~-GW~ s-002 IMCYAN 
, 

Thallium 1.8 2 us/L B 1 l/21/97 

1 sJSO5-GWl S-002 MCYAN Vanadium 6.8 ug/L U 11/27/97 

sm5-GWI s-002 IMCYAN Zinc 30.8 3 ug/L B 11 I27197 

_sJSOS-GWl S-002 IPSPCB 4,4’-DDD 0.1 ug/L U 1 l/21/97 

,SJSO5-GWl S-002 tPSPCB 4.4-DDE 0.1 un/L U 1 l/21/97 

SJSO5-GW 1 S-002 PSPCB 4,4’-DDT 0.1 ug/L u 11/21/97 

SJSO.5GW 1 so02 PSPCB Aldrin 0.05 ug/L U 1 l/21/97 

SJSO.5GWl S-002 PSPCB alpha-BHC 0.05 ug/L U 1 l/21/97 

SJSO5-GW 1 S-002 PSPCB alpha-Chlordane 0.05 un/L U 1 l/21/97 

‘SJSO&GWl S-C02 Aroclor-1016 PSPCB 1 ug/L U 11/21/97 

SJSOS-GWl S-002 PSPCB Aroclor-1221 2 ug/L U 1 T/21/97> 

SJSO5-GWl S-002 IPSPCB Aroclor-1232 1 ug/L U 1 l/21/97 

ISJSO5-GWl S-002 IPSPCB Aroclor-1242 1 ug/L U 1 l/21/97 

SJSO5-GW 1 S-002 IPSPCB Aroclor-1248 1 ug/L U 1 l/21/97 

SJSO.5GWl S-002 /PSPCB Aroclor-1254 1 ug/L U 1 l/21/97 

SJSOS-GWl S-002 PSPCB Aroclor-1260 1 ug/L U 1 l/21/97 

SJSOS-GWl S-002 PSPCB beta-BHC 0.05 us/L U 1 l/21/97 

SJSOS-GW 1 S-002 ,PSPCB delta-BHC 0.05 us/L U 1 l/21/97 

SJSOBGWl S-002 tPSPCB Dieldrin 0.1 ug/L U 1 l/21/97 

tSJSO5-GWl S-002 /PSPCB Endosulfan I 0.05 ug/L U 1 l/21/97 

SJSO5-GWl S-002 PSPCB Endosulfan II 0.1 ug/L u 1 l/21/97 

SJSO&GWl S-002 PSPCB Endosulfan Sulfate 0.1 ug/L U 1 1/21/c- 

SJSO5-GW 1 S-CO2 PSPCB Endrin 0.1 ug/L U 11/21 

SJSOS-GWI SO02 PSPCB Endrin Aldehyde 0.1 ug/L U 1 l/21, 

SJSO5-GWl S-002 PSPCB Endrin Ketone 0.1 ug/L U 1 l/21/97 

SJSO5-GWl s-M)2 PSPCB aamma-BHC 0.05 us/L U 1 l/21/97. 

SJSOS-GWl S-002 PSPCB gamma-Chlordane 0.05 ug/L U 1 l/21/97 

SJSO5-GWl S-002 PSPCB Heptachlor 0.05 ug/L U 1 l/21/97 

SJSO5-GWl S-002 IPSPCB Heptachlor Epoxide 0.05 ug/L U 1 l/21/97 

1 SJSO5-GWl S-002 PSPCB Methoxychlor 0.5ug/L u 11/21/97 

SJSO5-GWl S-002 IPSPCB Toxaphene 5 ug/L U 1 l/21/97 

SJSO5-GWl S-002 SVTCL 1,2,4-Trichlorobenzene 10 ug/L U 1 l/17/97 

SJSO5-GWl S-002 SVTCL 1,2-Dichlorobenzene 10 us/L U 1 l/17/97. 

S&05-GW 1 S-002 SVTCL 1,3-Dichlorobenzene 10 us/L U 1 l/17/97 

SJSU5-GWl S-002 SVTCL l,P-Dichlorobenzene 10 ug/L U 1 l/17/97 

SJSO5-GWl S-CO’2 SVTCL 2,2’-oxybis(l-Chloropropan 10 ug/L U 1 l/17/97 

SJSO5-GWl S-002 SVTCL 2.4.5Trichlorophenol 25 ug/L U 1 l/17/97 

SJSO5-GW 1 S-002 SVTCL 2.4.6Trichlorophenol 10 ug/L U 1 l/17/97 

/SJSOS-GW 1 S-002 SVTCL 2,4-Dichlorophenol 10 ug/L U 1 l/17/97 

SJSOS-GWl S-002 SVTCL 2,4-Dimethylphenol 10 ug/L U 1 l/17/97 

SJSO&GWl S-002 SVTCL 2,4-Dinitrophenol 25 u&L U 1 l/17/97. 

SJSOS-GW 1 S-002 ISVTCL 2,4-Dinitrotoiuene 10 us/L U 1 l/17/97 

ISJSO5-GW 1 S-002 SVTCL 2.6-Dinitrotoluene 10 us/L U 1 l/17/97. 

SJSO5-GW 1 S-002 SVTCL 2-Chloronaphthalene 10 ug/L U 1 l/17/97 

‘SJSO5-GW 1 S-002 SVTCL 2-Chlorophenol 10 us/L U 1 l/17/97. 

SJSOS-GWl S-002 SVTCL 2-Methylnaphthalene 10 ug/L U 1 l/17/97 

SJSO5-GWl S-002 SVTCL 2-Methylphenol 10 ug/L U 1 l/17/97. 

.SJSO5-GWl S-002 SVTCL 2-Nitroaniline 25 ug/L U 1 l/17/97 

!SJSO5-GWl S-002 SVTCL 2-Nitrophenol lOua/L U 1 l/17/97 

SJSOS-GWl S-M)2 SVTCL 3,3’-Dichlorobenzidine lOua/L U 1 l/17/97 

SJSOS-GWl S-002 SVTCL 3-Nitroaniline 25 ug/L U 11/17/‘- 

SJSO5-GWl S-002 SVTCL 4,6-Dinitro-2-Methylphenol 25 uq/L U 1 l/17 
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$JSC!5-GW 1 S-002 iVCLOW Bromodichloromethane 1 ug/L U 1 l/l lf’. ,=g 

!SJSC%GWl S-002 /VCLOW Bromoform 1 lJg/L U ll/ll/ 

ISJSO5-GWl S-002 IVCLOW Bromomethane 1 ug/L u ll/ll/ 

[SJSO5-GWl S-002 IVCLOW Carbon Disulfide 1 ug/L U 1 l/l l/97 

!SJSO5-GWl S-002 iVCLOW Carbon Tetrachloride 1 us/L U 1 l/l l/97 

SJSO5-GWl S-002 ivcLow Chlorobenzene 1 ug/L U 11/11/97 

$JSO5-GWl S-002 IVCLOW Chloroethane 1 ug/L U 11/11/97 

SJSO5-GWl S-002 IVCLOW Chloroform 1 us/L U 11/11/97 

SJSOS-GWl S-002 IVCLOW Chloromethane 1 w/L U 1 l/l l/97 
sJSO5-GW 1 S-002 VCLOW cis- 1 ,ZDichloroethene 1 un/L U 11/11/97. 

SJSO5-GW 1 S-002 VCLOW cis-1,3-Dichloropropene 1 ug/L U 11/11/97 

SJSO5-GW 1 S-002 VCLOW Dibromochloromethane 1 ug/L U 11/11/97 

SJSO5-GW 1 S-002 ivaow Ethylbenzene 1 ug/L U 1 l/11/97- 

SJSO5-GWl S-002 /VCLOW Methylene Chloride 2 2 lJg/L B 1 l/l l/97, 

SJSOS-GW 1 S-002 VCLOW Styrene 1 us/L U 1 l/l l/97 

SJSOS-GW 1 S-002 VCLOW Tetrachloroethene 1 ug/L u 11/11/97 

SJSO5-GW 1 S-002 VCLOW Toluene 1 ug/L U 1 l/l l/97 

[SJSO5-GWl S-002 IVCLOW Total Xvlenes 1 us/L U 1 l/l l/97 

SJSO9GWl S-002 /VCLOW Trans-1.2-Dichloroethene 1 ug/L U 1 l/11/97 

SJSO5-GWl S-002 IVCLOW trans-1,3-Dichloropropene 1 ug/L U 1 l/11/97 

SJSO5-GWl S-002 ivcLow Trichloroethene 1 us/L U 1 l/l l/97 

SJ.S05-GWl S-002 IVCLOW Vinyl Chloride 1 ug/L U 1 l/11/97 

SJSO5-GW 1 S-OU2F METAL Aluminum 38.1 uq/L U 11 I27197 

SJSO5-GWlSCKI2F METAL Antimony 1.7 ug/L U 11/21/97 

SJSO5-GW 1 S-OO2F METAL Arsenic a.3 3 ug/L B 1 l/21/97, 

SJSOBGWl S-002F METAL Barium 250 1 us/L 11/27/97 
~~s05-~w1~-002F IMETAL Beryllium 0.58 1 ug/L J 1 l/27/97 

SJSO~-GW 1s.002~ IMETAL Cadmium 0.4 ug/L u 1 l/21/97. 

SJSO~-GW 1 s-002F IMETAL Calcium 179000 46 ug/L 11/27/97 

SJSO5-GWlS-002F IMETAL Chromium 9.2 4 ug/L J 11/27/?- 

SJSO5-GW 1 S-002F METAL Cobalt 36.8 3 ug/L J 1 l/27/ 

SJSO5-GW 1 S-CO2F METAL Copper 5.8 ug/L U 1 l/27/\ 

SJSOS-GW 1 S-002F METAL Iron 67400 5 ug/L 1 l/27/97 

SJSO5-GW 1 S-OO2F IMETAL Lead 1.3 u&L U 1 l/21/97. 

S.JSO~-GW 1 s~32F /METAL Magnesium 215000 45IuglL 11 I27197 

SJSO~-GW 1 s-002F IMETAL Manganese 2560 1 ug/L 11/27/97 

SJS~~-GW is-002~ IME-~AL Mercury 0.13 lJg/L U 1 l/19/97, 

SJS05-GW 1 S-CO2F METAL Nickel 18 4 us/L J 1 l/27/97 

SJSO5-GW 1 S-002F METAL Potassium 68900 97 ug/L I 11127197, 

tSJSO5-GWlS-002F METAL Selenium 3.3 ug/L U 1 l/21/97 

‘SJSO5-GW 1 S-002F METAL Silver 1.3 3 us/L B 1 l/21/97 

SJSOS-GW 1 S-002F METAL Sodium 131cocQ 28 ug/L 1 l/27/9< 

,SJSO5-GW t S-M32F METAL Thallium 2.1 2 q/L B 1 l/21/97- 

‘S&05-GW 1 S-002F METAL Vanadium 6.8 ug/L U 1 l/27/97 

.SJSO5-GW 1 S-OO2F METAL Zinc 60 3 ug/L B 1 l/27/97 

lSJS05-GW2D-001 CTOTP Total Phosphorous (as P) 1.3 mg/L U a/a/97 

iSJS05-GW2DaOl MCYAN Aluminum 2250 29 u&L a/7/97 

[SJS05-GW2D-001 MCYAN Antimony 3.1 1 ug/L J 8/6/97 

lSJS05-GW2D-001 MCYAN Arsenic 4.9 3 ug/L J a/6/97. 

SJS05-GW2DaOl MCYAN Barium 26.5 1 us/L J a/7/97 

ISJS05GW2D-001 MCYAN Beryllium 1.5 1 us/L IK ai7f97~ 

iSJS05GW2D~Ol MCYAN Cadmium 0.5 ug/L U 816197 

SJS05-GW2D-001 IMCYAN Calcium 68700 46 ug/L a/7/97 

,SJSO~-~~2~401 IMCYAN Chromium 13 4 us/L B a/7/97 

s~s05-~w2~-001 IMCYAN Cobalt a U~IL U a/7/97 

Z&05-GW2DaOl IMCYAN Copper 6 ug/L U a/7/97 

‘SJS05-GW2D-001 iMCYAN Cyanide 5 ug/L U a/5/97 

~~s05-Gw2D001 IMCYAN Iron 4420 5 ug/L K a/7/97 

SJS05-GW2D-001 IMCYAN Lead 4.3 1 ug/L B 8/6/C ^. 

‘SJSO~-~~2~401 IMCYAN Magnesium 10000 45 ug/L a/7/ 
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Carbon Disulfide 
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/SJS05-GW2D402 IVCLOW Acetone 44 5.udL B 11/11/91 
-kJS05-GW2DD02 /VCLOW Benzene 1 UQIL U 11/11/97- 

X05-GW2D-002 iVCLOW Bromochloromethone 1 UQIL U 11/11/97 
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I Sample ID [ Analvsis Chemical Result Det limit Units DV Qua1 Date Anal 

isiSGW2D-002 k’CLOw Bromodichloromethane 1 llq/L U ll/ll ’ -‘j 
kJSO5-GW2DqO2 ivcLow Bromoform 1 ug/L u 11/11 

‘SJS05-GW2D-002 iVCLOW Bromomethane 1 ug/L U ll/ll,. 

S&05-GW2D-002 ivcxow Carbon Disulfide 1 ug/L U 11/11/97 

SJS05-GW2D-002 iVCLOW Carbon Tetrachloride 1 UR/L U 1 l/l l/97 
,SJS05-GW2D002 IVCLOW Chlorobenzene 1 uq/L U 11/11/97 
ISJS05-GW2D-002 IVCLOW Chloroethane 1 ug/L U 11/11/97 
SJS05-GW2D-002 (VCLOW Chloroform 0.7 1 ug/L B 11/11/97 
SJSO5-GW2D-002 iVCLOW Chloromethane 1 us/L U 11/11/97 

SJS05-GW2D-002 IvCLOW cis-1,2-Dichioroethene 1 UQIL U 1 l/l l/97. 
SJSO5-GW2D-002 iVCLOW cis-1,3-Dichloropropene 1 ug/L U 11/11/97 

&S05-GW2D-002 IVCLOW Dibromochloromethane 1 uglt U 11/11/97 
SJSO5-GW2D-002 IVCLOW Ethylbenzene 1 ug/L U 11/11/97 
SJS05GW2D-002 IVCLOW Methylene Chloride 2 2 UQIL B 11/11/97 
SJSO5-GW2DXIO2 /VCLOW Styrene 1 ug/L U 11/11/97 
SJSO5-GW2D-002 iVCLOW Tetrachloroethene 1 ug/L U 11/11/97 
SJSO5GW2D-002 IVCLOW Toluene 1 ug/L U 11/11/97 

$~s05-~w2D-002~ IMETAL 
s~so5-~w2wf~2F IMETAL 
isJso5-Gw2D-002F /METAL 
iSJSO5-GW2S-001 ‘CTOTP 
jSJSO5-GW2S-001 MCYAN 
/SJSO5-GW2S-001 ,MCYAN 
‘SJSO5-GW2S-001 !MCYAN 
SJSO5-GW2S-001 MCYAN 

SJSO5-GW2S-001 MCYAN 
_SJS05-GW2S-001 ,MCYAN 
SJSO5-GW2S-001 iMCYAN 
SJS05-GW2S-001 MCYAN 

SJSO5-GW2S-001 MCYAN 
SJSO5-GW2S-001 MCYAN 
S.S05-GW2S-001 MCYAN 
Is~so5-~w2s-00i IMCYAN 

k~~05-~~2~-00i IMCYAN 
isJS05-GW2S-001 /MCYAN 

Thallium 
Vanadium 
Zinc 
Totat Phosphorous (as Pf 
Aluminum 
Antimony 
Arsenic 
Barium 

Beryllium 
Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 
Cyanide 
Iron 

Lead 
Magnesium 

2.8 

10.3 
0.309 
1110 

126 

978oo 

13500 

1.1 
156000 

2 &I/L 
6.8 ug/L 

3 un/L 
0.05 ma/L 

29 ug/L 
2 ug/L 
3 us/L 
1 us/L 

1 ug/L 
0.5 ug/L 
46 ug/L 

7 ug/L 

QUAIL 
6 ug/L 
5 us/L 
5 us/L 

1 ug/L 
45 ug/L 

B 
U 
B 

U 
U 
J 

U 
u 

U 

U 
U 
U 

J 

1 l/19/97 
11 I26197 
11/26/97 
7/30/97, 
7128197 
7/29/97 
7/29/97 
7128197 
7r28/97 
7/29/97 
7/28/97 
7128197 
7128197 
7128197~ 
7122197 
7/28/97 
7/29/’ “. 

7/28 
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I Sample ID 1 Analvsis Chemical Result Det limit Units 1 DV Qual Date Anal 

kJSO5-GW2S-001 lSVTCL 4-Chlor*3-Methylphenol 10 w/L U 

iSJS05-GW2S-O01 ISvrCL 

af2p.% 
P-Chloroaniline 10 ug/L U 812; x 

SJSO5-GW2S001 wTCL P-Chlorophenyl-phenylethe 10 ug/L U a/2, 

sJSO5-GW2s-00 1 ISVrCL 4-Methylphenol 10 ug/L U a/2/9/ 

SJSO5-GW2S-001 i;;VK: 4-Nitroaniline 25 ug/L U a/2/97 

SJSO5-GW2S-001 4-Nitrophenol 25 us/L U af 2197 
SJSO5-GW2S-001 /SVTCL Acenaphthene 10 ug/L U a/2/97 

SJSO5-GW2S-001 is.m.2 Acenaphthylene 10 ug/L U af 2197 

,SJSO5-GW2S-001 isvrcL Anthracene 10 w/L U a/2/97 

SJSO5-GW2S-001 ISVTCL Benzo(a)Anthracene 10 ug/L U a/2/97 

SJSO5-GW2S-001 IVCLOW 1,l -Dichloroethane 1 UQIL U 7/25/97 

S.f.S05-GW2S-001 IVCLOW 1,l -Dichloroethene 1 ug/L U 7125197 
/SJSO5-GW2S-001 jVCLOW 1.2,4-Trichlorobenzene 1 w/L U 7125197 

‘SJSO5-GW2S-001 VCLOW 1.2-Dibromo-3-chloropropa 1 w/L U 7/25/97 

SJSO5-GW2S-001 VCLOW 1,2-Dibromoethane 1 w/L U 7/25/97 

SJSO5-GW2S-001 .VCLOW 1.2-Dichlorobenzene 1 ,ug/L U 7125197 

SJSO5-GW2S-001 IVCLOW 1,2-Dichloroethane 1 ugft U 7125197 
SJSO5-GW2S-001 IVCLOW 1.2-Dichloropropane 1 w/L U 7/25/97 

SJS05-GW2S-001 IVCLOW 1,3-Dichlorobenzene 1 w/L U 7125197 

ISJSO5-GW2S-001 IVCLOW l.P-Dichlorobenzene 1 w/L U 7125/97- 
SJSO5-GW2S-001 IVCLOW 2-Hexanone 5 ug/L U 7125197 
iSJSO5-GW2S-001 IVCLOW 4-Methyl-2-Pentanone 5 w/L U 7125197 

iSJSO5-GW2S-001 /VCLOW Acetone a 5 UQIL B 7125197 
iSJSO5-GW2S-001 IVC LOW Benzene 1 ug/L U 7/25/@’ 

/SJSO5-GW2S-001 /VCLOW Bromochloromethane 1 ug/L U 7125 
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! Sample ID 1 Analysis Chemical Result Det limit Units DV Qua1 Date Anal 

ISJS05-GW2S002 ivaow Bromodichloromethane 1 us/L U 1 1 / 1 1 

\SJSO5-GW2S-002 IVCLOW Bromoform 1 uq/L U ll/ll/ /F--h%, s 

!SJSO5-GW2S-CO2 IVCLOW Bromomethane 1 ug/L U ll/ll/ 

SJSO5GW2S-CO2 iVCLOW Carbon Disulfide 0.8 1 ug/L J 1 i/l l/97 

SJSO5-GW2S-002 ivaow Carbon Tetrachloride 1 lJg/L U 11/11/97 

,SJSO5-GW2S-002 IVCLOW Chlorobenzene 1 ug/L U 11/11/97 

SJSO5-GW2S-002 IVCLOW Chloroethane 1 UQIL U 11/11/97 

SJSO5-GW2S-002 ivaow Chloroform 1 ug/L U 11/11/97 

SJSO5-GW2S-002 IVCLOW Chloromethane 1 UQIL U 11/11/97 

S.S05-GW2S-002 IVCLOW cis-1%Dichloroethene 1 us/L U 1 l/11/97 

,SJSO5-GW2S-002 IVCLOW cis-1,3-Dichloropropene 1 ug/L U 11/11/97 

SJSO5-GW2S-002 (VCLOW Dibromochloromethane 1 ug/L U 11/11/97 

SJSO5-GW2S-002 IVCLOW Ethylbenzene 1 UQIL U 11/11/97 

[SJSO5-GW2S-002 VCLOW Methylene Chloride 2 2 lJg/L B 11/11/97 

SJSO5-GW2S-CO2 VCLOW Styrene 1 ug/L U 11/11/97 

sJSO5-GW2S-002 VCLOW Tetrachloroethene 1 ug/L U 11/11/97 

SJSO5-GW2S-002 VCLOW Toiuene 1 UQ/L U 11/11/97 
, 

sJso5-Gw2s-002 VCLOW Total Xylenes 1 us/L U 11/11/97 

SJSO5-GW2S-002 VCLOW Trans-1,2-Dichloroethene 1 UQ/L lU 11/11/97 

,SJSO5-GW2S-002 VCLOW trans-1,3-Dichloropropene 1 ug/L U 1 l/11/97 

SJSO5-GW2S-002 VCLOW Trichloroethene 1 us/L U 11/11/97 

SJSO5-GW2S-002 VCLOW Vinyl Chloride 1 uq/L U 1 l/11/97 

SJSO5-GW2S-OO2F METAL Aluminum 84200 29 ug/L 1 l/26/97 

s~s05-~w2s-002~ /METAL Antimony 1.7 ug/L U 1 l/18/97 

SJSO~-GW~S-002~ /METAL Arsenic 13.3 3 UQ/L 1 l/18/97 

~~s05-~w2~-002~ /METAL Barium 14.8 1 UQ/L B 1 l/26/97 

~~so5-~w2s-oo2F IMETAL Beryllium 17.7 1 ug/L 1 l/26/97 

s~s05-~w2s-002~ /METAL Cadmium 8.5 0.3 ug/L 1 l/18/97 

SJSO5-GW2S-002F [METAL Catcium 63700- 46 u&L 11/26/97. 

s~so5-~w2s-m2F IMETAL Chromium 33 4 ug/L 1 l/26/9’. 

s~so5-Gw2s-oo2F IMETAL Cobalt 270 3 ug/L 1 l/26/’ 

SJSO~-G~~~-OO~F IMETAL Copper 149 2 ug/L 11/26/$ 

sJSO5-GW2S-002F METAL Iron 40500 5 UQ/L 1 l/26/97 

sJSO5-GW2S-002F METAL Lead 20.2 1 u!q/L 1 l/18/97 

SJSO5-GW2S-002F METAL Magnesium 44300 45 l&I/L 1 l/26/97 

sJsm-Gw2s-002F /METAL Manganese 4200 1 ug/L 1 l/26/97 

s~so5-~w2s-oo2F IMETAL Mercury 0.13 ug/L U 1 l/19/97 

so5Gw2s-002F IMETAL Nickel 353 4 lJQ/L 11/26/97 

ISJS~~-GW~S-CO~F IMETAL Potassium 12500 97 ug/L 1 l/26/97 

SJSO5-GW2S-OO2F iMETAL Selenium 3.3 ug/L U 11/18/97 

SJSO5-GW2S-002F METAL Silver 1.1 ug/L U 1 l/18/97 

SJSO5-GW2S-002F METAL Sodium 76300 28 ug/L 1 l/26/97 

SJSO5-GW2S-002F METAL Thallium 1.5 ug/L U 1 l/19/97 

SJS05-GW2S-OO2F !METAL Vanadium 8.8 4 l&L J 11 I26197 

sJso5-Gw2s-002F !METAL Zinc 1980 3 us/L 1 l/26/97 

SJSO5-GW3S-001 !CTOTP Total Phosphorous (as P) 0.128 0.05 mg/L 7/30/97 

ISJSO5-GW3S-001 i MCYAN Aluminum 27100 29 ug/L .7/28/97 

iSJSO5-GW3S-001 IMCYAN Antimony 3.7 1 ug/L J 7129197 

‘SJSO5-GW3S-001 iMCYAN Arsenic 27.3 3 UQ/L 7129197 

SJS05-GW3S-001 IMCYAN Barium 77.8 1 un/L J 7128197 

sJso5-Gw3s-001 I~VKYAN Beryllium 1.2 1 ug/L J 7120197 

iSJso5-GW3S-001 [MCYAN Cadmium 0.5 ug/L U 7129197 

SJS05-GW3S-001 MCYAN Calcium 53200 46 UQ/L 7128197 

SJSO5-GW3S-001 MCYAN Chromium 58.7 4 ug/L 7128197 

SJS05-GW3S-001 MCYAN Cobalt 41.5 3 ug/L J 7128197 

SJSO5-GW3S-001 MCYAN Copper 12.8 2 ug/L J 7/20/97 

SJSO5-GW3S-001 MCYAN Cyanide 5 us/L U 7122197 

SJS05-GW3S-001 IMCYAN Iron 83700 5 us/L 7/28/97 

/SJs05-Gw3s-001 !MCYAN Lead 19.2 1 ug/L 7/29/9-l 

[sJso5-Gw3s-001 IMCYAN Magnesium 49600 45 ug/L 7/28/ 
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1 Sample ID 1 Analysis Chemical Result Det limit Units DV Qua1 Date Anal 

‘SJSO5-GW3S-001 lsvrcL 

/S&05-GW3SwI ISVTCL 

4-Chloro-3-Methylphenol 10 ug/L U 

4-Chloroaniline 10 ug/L U 
7/29/‘- ?# 
7129 

ISJSO5-GW3S-001 k’-TCL 4-Chlorophenyl-phenylethe 10 ug/L U 71291 
SJSO5-GW3s-001 /SVTCL 4-Methylphenoi lOug/L U 7129197 

,SJSO5-GW3S-001 k%TCL P-Nitroaniline 25 w/L U 7129197 

/SJSO5-GW3S-001 kVTCL P-Nttrophenol 25 UQ/ L U 7/29/97 
SJsO5-GW3S-001 SvrCL Acenaphthene 10 ug/L U 7129197 

SJSOS-GW3SM)l SVTCL Acenaphthylene 10 ug/L U 7/ 29197. 

SJSO5-GW3S-001 SVTCL Anthracene 
I 

10 w/L U 7/29/97 

JJSO5-GW3S-001 k/-TCL Benzo(a)Anthracene lOua/L U 7129197~ 

SJSO5-GW3S-001 lsvrcL Benzo(a>Pyrene 10 ug/L U 7/ 29197 

SJSO5-GW3S-001 isvra Benzo(b)Fluoranthene 10 ug/L U 7/29/97 

S.S05-GW3S-001 kVTCL Benzo(a.h,i)Perylene 10 w/L U 7129197 

SJSO5-GW3S-001 iSvTCL BenzoQfluoranthene 10 w/L U 7129197 
SJSO5-GW3S-001 lSVTCL Bis(2-chloroethoxy)Methan 10 lJg/L U 7129197 

SJSO5-GW3S-001 /SVTCL BisQ-chloroethyl)Ether 10 ug/L U 7129197 
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Sample ID 1 Analysis Chemical Result Det Limit 1 Units DV Qua1 1 Date Anal ] 

!SJS05GW3S-001 P iSVTCL Pentachlorophenol 251UQJL U 

ISJSO5GW3S-001 P kvTCL 

7/29/9:--j 
Phenanthrene lOua/L U 71291 t 

isISGW3S-001 P /SVTCL Phenol 10 ugJL U 7/29/(1 sJ 
tSJSO5-GW3S-001 P tSVTCL Pyrene 10 llg/L U 7129197 
/SJSO5-GW3S-001 P IVCLOW 1 ,l , 1 -Trichloroethane 1 ug/L U 

[SJSO5-GW3S-CO1 P IVCLOW 

7/21/97. 

1,1,2,2-Tetrachloroethane 1 us/L U 

lSJSO5GW3S-001 P ivaow 
7/21197_ 

1,1.2-Trichloroethane 1 ugJL U 7121 J97. 
ktSO5-GW3s-001 P !VCLOW 1,l -Dichloroethane 1 ug/L U 

kJSO5GW3S-001 P IVCLOW 

7/21 t97, 
1.1 -Dichloroethene 

I 1 ug/L U 7121 J97 
SJSO5GW3S-001 P ivaow 1,2.4-Trichlorobenzene 

S&05-GW3S-001 P /VCLOW 

1 us/L U 7121197 
1.2-Dibromo-3-chloropropa 1 ug/L U 7/21/97 

SJSO5GW3S-001 P IVCLOW 1,2-Dibromoethane 1 q/L U 7J21 I97 
SJSO5-GW3S-001 P ivaow 1.2-Dichlorobenzene 1 W/L U 7/21/97 
SJSO5-GW3S-001 P VCLOW 1,2-Dichloroethane 1 us/L U 7/21/97 

SJSO!%GW3S-001 P VCLOW 1,2-Dichloropropane 1 lug/L U 712 1 I97 
SJSO5-GW3S-001 P ,VCLOW 1.3-Dichlorobenzene llug/L U 7/21/97 
SJSO5-GW3S-001 P VCLOW 1 .P-Dichlorobenzene 1 l&L U 7121 J97. 
SJSO5GW3S-001 P VCLOW 2-Hexanone 5 ug/L U 7J21 I97 
.%JSO5-GW3S-CO1 P VCLOW 4-Methyl-2-Pentanone 5 ug/L U 7J 2 1 I97 

SK05GW3S-001 P VCLOW Benzene 1 ug/L U 7J21 I97 
SJ.S05-GW3S-CO1 P tVCLOW Bromochloromethane 1 un/L U 7/21 I97 

SJSO5GW3S-001 P IVCLOW Bromodichloromethane 1 ug/L U 7/21197 
SJSO5-GW3S-001 P /VCLOW Bromoform 1 ugJL u 7/21/97 
SJSO5-GW3S001 P VCLOW Bromomethane 1 &g/L U 7/21/97 

F&05-GW3S-001 P VCLOW Carbon Disulfide 0.3 1 us/L J 7/21 J97 

SJSO5GW3S-001 P VCLOW Carbon Tetrachloride 1 ugJL U 

SJSO5GW3S-001 P IVCLOW 

7J2 l/97, 

Chlorobenzene 1 ug/L U 7/21/97 

SJSO5GW3S-001 P (VCLOW Chloroethane 1 ug/L U 

SJSO5-GW3S-001 P IVCLOW 

7/21197, 
Chloroform 1 ug/L U 

SJSO!S-GW3S-CO1 P /VCLOW 

7/21 J97 

Chloromethane 1 ug/L U 7121 i97 
SJSO5-GW3S-001 P VCLOW cis-1,2-Dichloroethene 1 us/L U 7/21 J9 

SJSO5GW3S-001 P VCLOW cis-1.3-Dichloropropene 1 ug/L U 712 l/9? 

‘SJSO5GW3S-001 P VCLOW 1 us/L U Dibromochloromethane 
/VCLOW 

7/21/97 

,SJSO5-GW3S-00 1 P Ethylbenzene 1 UQJL U 7121197 

SJSO5GW3S-001 P VCLOW Methylene Chloride 4 1 ugJL B 7121 I97 

SJSO5GW3S-001 P VCLOW Styrene 1 ug/L U 7121 I97 

SJSO5-GW3S-001 P VCLOW Tetrachloroethene 1 ug/L U 7/21/97 

SJSO5GW3S-001 P VCLOW Toluene 1 UQJL U 7J21 I97 
SJSO5-GW3S-CO1 P IVCLOW Total Xylenes 1 ug/L U 7/21/97 

SJSO5-GW3S-001 P (VCLOW Trans-1.2-Dichloroethene 1 ug/L U 7/21/97 

SJSO5-GW3S-001 P IVCLOW Trans-1.3-Dichloropropene 1 us/L U 7121 J97 
SJSO5-GW3S-001 P VCLOW Trichloroethene 1 us/L U 

k.K05-GW3S-001 P VCLOW 

7/2 1 J97. 

Vinyl Chloride 1 q/L U 7121197 

kJSO5-GW3S-002 CTOTP Total Phosphorous (as P) 0.189 0.05 mg/L 1 l/17/97 
(SJSO5-GW3S-002 EXPLO 1.3.5Trinitrobenzene 
/SJSO5-GW3S-002 ‘EXPLO 

25UQJL ~~ ~~~ Us ~ 11/25/97 

1.3-Dinitrobenzene 25 ug/L U 11 J25J97 

[SJSO5-GW3S-002 /EXPLO 2.4.6Trinttrotoluene 25 ug/L U t 1 J25J97 

ISJSO5-GW3S-002 jEXPL0 2,4-Dinitrotoluene 25 ug/L U 11 J25J97 
kJSO5-GW3S-002 EXPLO 2.6-Dinitrotoluene 25 ug/L U 11/25/97 

,sJSO5-GW3S-o02 ‘EXPLO 2-am-4,6-Dinitrotoluene 25 us/L U 11 J25J97 

SJS05-GW3S-002 ,EXPLO 2-Nitrotoluene 25 ugf L U 1 l/25/97 

,SJSO5-GW3S-002 IEXPLO 3-Nitrotoluene 25 ugJL U 11/25/97, 

!SJSO5-GW3S-002 (EXPLO 4-am-2.6-Dinitrotoluene 25 uaJL U 11/25/97 

iSJSO5-GW3S-002 EXPLO 4-Nitrotoluene 25 ugJL U 
kJS05-GW3S-002 

11 J25J97 
EXPLO HMX 25 ug/L U 11 J25J97 

SJSO5-GW3S-002 EXPLO Nitrobenzene 25 ug/L U 1 l/25/97 

SJSO5-GW3S-002 ,EXPLO RDX U 11 J25J97 

‘SJSO5-GW3S-002 /EXPLO 
25 ug/L 

TETRYL 25 ug/L U 1 tJ25/97 

sm5-Gw3s-002 IMcYAN Aluminum 30400 29 ug/L 11 J26F 

SJSO5-GW3S-002 IMCYAN Antimony 1.7 ug/L /U ll/lf 
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i Somde ID 1 Analvsis Chemical Result, Det Limit ~Units DV Quo1 Date Anal .Y-v,X I 

IS.K05-GW3S-002 ISvrCL 2.4.Dinitrotoluene X 10 ug/L U 1 l/19/‘.. “p 

iSJSO5-GW3S-002 kvrcr 2,6-Dinitrotoluene 10 ug/L U 1 l/19/ 
iSJSO5-GW3S-CO2 isvm 2-Chloronaphthalene 10 ug/L U 1 l/19/9/ 

[SJSO5-GW3S-002 \SVlCL 2-Chlorophenol lOUQ/L U 11/19/97. 

/SJSO5-GW3S-002 ISVTCL ZMethylnaphtholene 10 ug/t U 1 l/19/97 

k&05-GW3S-002 isvra U 

kJSO5-GW3S-002 tSVTCL 
2-Methylphenol 10 ug/L 11/19/97 

fSJSO5-GW3S-002 tSVlCL 

2-Nitrooniline 25 ug/L U 1 l/19/97 
2-Niirophenol 10 us/L U 1 l/19/97 

/S&05-GW3S-CO2 k’TCL 3,3’-Dichlorobenzidine I 10 ug/L U 1 l/19/97 

. l-3-Nitrooniline 25 ug/L U 
SJSO5-GW3S-002 /SVTCL 

1 l/19/97 
4,6-Dinitro-2-Methylphenol 25 ug/L U 1 l/19/97 

,s1SO5-GW3S-O02 ISVTCL 4-Bromophenol-phenylethe 10 ug/L u 1 l/19/97 

SJSO5-GW3S-002 /SVTCL 4-Chloro-3-Methylphenol lOun/L U 

,SJSO5-GW3S-CO2 lSVlCL 

11119/97. 
P-Chloroaniline 10 us/L U 1 l/ 19/97. 

SJSO5-GW3S-002 ISVTCL 4-Chlorophenyl-phenyiethe lOug/L U 1 l/19/97 

SJSO5-GW3S-002 ISVTCL 4-Methylphenol lOUQ/L U 1 l/19/97 

.S.JSO5-GW3S-002 SVTCL 4-Nitrooniline 25 ug/L U 1 l/19/97 

~SJs05-Gw3s-002 SVTCL 4-Nitrophenol 25 ug/L U 11/19/97 

S&05-GW3S-002 SVrCL Aceriophthene 10 UQ/L U 11/19/97 

SJSO5-GW3S-002 SVTCL Acenaphthylene 10 ug/L U 1 l/19/97 

,SJSO5-GW3S-002 SVTCL Anthrocene lOuw/L U 11/19/97 

SJSO5-GW3S-002 ISVTCL Benzo(o)anthracene 10 u&L U 11/19/97 
SJSO5-GW3S-002 SvrCL Benzo(a)pyrene 10 ug/L u 1 l/19/97 

SJSO5-GW3S-002 SVTCL Benzo(b)fluoronthene 10 UQ/L U 1 l/19/97 

SJSO5-GW3S-002 SVTCL Benzo{g,h.i)perylene 10 ug/L U 1 l/19/97 

,sJSQ5-GW3S-O02 ISvrCL Benzo(k)fluoranthene 10 UQ/L U 
SJSO5-GW3S-002 jSVlCL 

1 l/19/97- 
bis(2-Chloroethoxy)methan lOUQ/L U 1 l/19/97 

.SJSO5-GW3S-002 ISVTCL bis(2-chloroethyl)ether 10 ug/L U 1 l/19/97 
sJSO5-GW3S-002 SVKL bis(2-Ethylhex-yl)phtholate 10 us/L U 11/1.9/97 
SJSO5-GW3S-002 SvrCL Buiylbenzylphtholote 10 ug/L U l-l/19/!?? 
SJSO5-GW3s-002 SVrCL Corbozole 10 ug/L U ._..._, i if i9f9. 
SJSO5-GW3S-002 kVi-CL 

kJSO5-GW3S-002 SVTCL 
[SJSO5-GW3S-002 SVTCL 
SJSO5-GW3S-002 SvrCL 
&lSO5-GW3S-002 SvrCL 
SJSO5-GW3S-002 SVTCL 
SJSO5-GW3s-002 ivcLow 
$SO5-GW3S-002 IVCLOW 
SJSO5-GW3S-002 VCLOW 
&IS05GW3S-002 VCLOW 
SJSO5-GW3S-002 VCLOW 

ISJSO5-GW3S-CO2 VCLOW 

Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phen 01 
Pyrene 
1, 1,l -Trichlorbethone 
1.1.2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
I,1 -Dichloroethane 
1,l -Dichloroethene 
1.2.U-Trichlorobenzene 
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Introduction 

The human health and ecological risk assumptions for the Remedial Investigation and Feasibility 
Study (RIfFS) of Landfill B (Site 2), Landfill C (Site 3), Landfill D (Site 4), and the Burning 
Grounds (Site 5) at the St. Juliens Creek AMex, in Chesapeake, Virginia are documented below. 
The risk assessment assumptions are preceded by a description of the site and a summery of recently 
completed field investigations activities. Additional detail regarding site background and 
field investigation activities are documented in the following documents: Final Work Plan, Landfill 13 
(Site 2) and the Burning Grounds (site S), Remedial Investigation and Feasibilig Study and Final Work 
Plan, Landfill C (site 3) and Landfill D (site 4), Remedial Investigafion and Feasibility Study. The risk 
assessment for Sites 2,3,4, and 5 will proceed upon review and approval of the risk assessment 
assumptions by the Navy and regulatory agencies. Figures and tables referenced in the text are located at 
the end of this document. 

Site Descriptions 

Site 2 is an inactive unlined landfill located at the comer of Saint Juliens Drive and Craddock Street in 
the southwestern section of the facility (Figure 3 - 1). Burning and incineration of refuse was conducted at 
the landfill. Refuse disposed at Site 2 included garbage, acids, waste ordnance, and blast grit from ship 
repair operations. Presently, the landfill is grass covered with heavy brush located in the southweste:m 
part of the site. The eastern part of the site is water covered and appears to drain into St. Julien’s Creek to 
the south. The site is bounded to the north by a drainage ditch and to the east by Building 130 and the 
building’s adjacent area. The drainage ditch appears to empty into the eastern (water covered ) portion of 
the landfill. 

Site 3 is adjacent to the northeastern comer of the St. Julien’s Creek Annex property boundary and covers 
approximately 10 acres. The area was originally a mudfIat where refuse was dumped and allowed to’ burn; 
the ash was then used to fill in the area. Refuse disposed of at Site 3 included solvents, acids, bases, and 
mixed municipal waste. Two pits reportedly used for disposal of oils and oily sludge’s, as well as for 
periodic burning, were also located at Site 3. At the present time, the lamhill is grass covered with no 
visible signs of debris or refuse. A communication and/or radar facility is located in the northeastern area 
of the landfill. The downgradient direction of the site appears to be toward Site 4 and Blow’s Creek. 

Site 4 covers an estimated 5 acres approximately 300 feet south of Site 3. While in operation, the site was 
an unlined trench and fill landfill. Refuse disposed of at Site 4 included drums of unknown wastes and 
polychlorinated biphenyls (PCBs). The site is characterized by raised surface features and areas which 
lack vegetation. A brush line borders the northern edge of the landfill with brush also extending beyond 
the western and southern edges. Metal .and concrete debris piles are dispersed throughout the site. 

Site 5 is located off of Craddock Street in the northern part of the facility, Wastes disposed at the burning 
grounds included ordnance materials such as black powder, smokeless powder, explosive D, Composition 
A-3, tetryl, TNT, and fuses. Non-ordnance materials included carbon tetrachloride, trichloroethylene 
(TCE), paint sludges, pesticides, and various types of refuse. In 1977, the surface area was burned with 
straw, diced and burned again, in an effort to decontaminate the soil. 



Remedial Investigation Data Collection 

A summary of recently completed RI field investigation tasks is documented below. Laboratory results 
from soil, groundwater, surface water, and sediment samples have been validated and will be included in 
the human health and ecological risk assessments. 

Monitoring Well Installation and Sampling 

Three shallow and two deep monitoring wells were installed and sampled at both Site 2 and Site 5, while 
four shallow and two deep monitoring wells were installed at both Site 3 and site 4. Shallow monitoring 
wells were designed to sample the uppermost saturated zone encountered, while the deep monitoring 
wells was designed to sample groundwater in the Yorktown Aquifer. Where they are installed, deep 
monitoring wells are paired with shallow wells in order to provide an indication of the vertical profile of 
groundwater quality and indication of the vertical groundwater flow direction. At each site, one deep and 
one shallow monitoring well were installed at upgradient locations. : 

All monitoring wells are constructed of nominal 2-inch diameter PVC well riser and lo-slot, IO& long 
screen. Details of well construction are provided in the Sampling and Analysis Plan (SAP). 

All monitoring wells were developed by surging with a surge block assembly and pumping the wells with 
a submersible pump. Wells were developed until water quality parameters @EL conductivity, temperature 
and turbidity) had stabilized. 

All wells were sampled in July, 1997 using a decontaminated submersible pump, and clean tubing. 
Samples were analyzed for TCL organic constituents, TAL metals (filtered and unfiltered), and total 
phosphorus. Two samples were selected, using field screening techniques for TNT, for nitramine 
analysis. 

Surface Soil Sampling 

Surface soil samples were collected at all sites using a stainless steel spoon and bowl following protocols 
described in the work plan. The objective of the surface soil sampling was to obtain analytical data for use 
in the human health risk assessment. Samples were analyzed for TCL organic constituents, TAL metals, 
and total phosphorous. One sample was selected, using field screening techniques for TNT, for nitramine 
analysis. 

Subsurface Soil Sampling 

The investigations at Sites 2 through 5 included the collection of subsurface soil samples for chemical 
analysis. Samples collected for chemical analysis were obtained using a truck-mounted, hydraulic, direct 
push technology (DPT) probe. Soil samples were collected using a 4-ft long by 2-inch outside diameter 
(O.D.) sample barrel equipped with acetate liners. The objective of the soil sampling was to collect soil 
from just above the water table. 

One sample at each site was collected as a composite sample from ground surface to four feet. These 
samples were analyzed for total organic carbon and were collected specifically for ecological risk 
assessment purposes. 



A total of five subsurface soil samples were collected from Site 2. The sampling locations were selected to 
include one upgradient location as well as samples located around the perimeter of the pond. Samples 
were analyzed for TCL organic constituents. TAL metals, and total phosphorus. One sample was 
selected, using field screening techniques for TNT, for t&amine analysis. 

A total of seven subsurface soil samples were collected from Site 3. The sampling locations were se:iected 
to include one upgradient location, as well as samples throughout the landfilled area. Samples were 
analyzed for TCL organic constituents, TAL metals, and total phosphorus. 

Subsurface soil sampling with the DPT probe was conducted at three locations at Site 4. One locatiotrwas 
selected as an upgradient location. The other two samples were collected along the down gradient edge of 
the landfill adjacent to the patrol road. Samples could not be collected on the landfill due to the density of 
concrete and other rubble within the landfill. Samples were analyzed for TCL organic constituents, TAL 
metals, and total phosphorus. 

Subsurface soil sampling with the DPT probe was conducted at three distinct areas at Site 5: the burning 
grounds, the caged pit area, and a former drop tower. One location was selected as an upgradient 
location. Samples were analyzed for TCL organic constituents, TAL metals, and total phosphorus. One 
sample was selected, using a field screening technique for TNT, for nitramine analysis. Additionally, five 
subsurface samples were selected for dioxin analysis at Site 5. 

Surface Water and Sediment Sampling 

Three sediment and two surface water samples were proposed for both Site 2 and Site 5. Due to dty 
conditions, only one surface water sample, from Site 2, was collected. Sediment samples were collected 
with stainless steel bowls and spoons. The surface water sample was collected directly into the sample jar. 
Sediment and surface water samples were analyzed for TCL organic constituents, TAL metals, total 
phosphorous, total organic carbon and nitramine. 

Four sediment samples were proposed for both Sites 3 and 4. Additionally, four surface water samples 
were proposed for Site 3 and 3 surface water samples were proposed for Site 4. Due to dry conditions, only 
one surface water sample, from Site 4, was collected. Sediment samples were collected with stair&s steel 
bowls and spoons. The surface water sample was collected directly into the sample jar. Sediment and 
surface water samples were analyzed for TCL organic constituents, TAL metals, total phosphorous, and 
total organic carbon. 

Human Health and Ecological Risk Assessment 
Assumptions 

The baseline human health and ecological risk assumptions are contained in the text below and 
Tables 1 and 2. 

RI Baseline Human Health Risk Assessment (BLRA) 
A BLRA will be performed for Sites 2, 3, 4, and 5 to assess the potential human health risks 
posed by the site. The risk assessment will evaluate the potential effects of existing site 
contamination on both current and potential future exposed populations. Future risks will be 
based on current site conditions, assuming no additional remedial action is conducted at the 
site. Although the future use of the site is expected to remain industrial, both residential and 



industrial scenarios will be evaluated. Federal and state applicable or relevant and appropriate 
requirements (ARARs) will be identified and compared with the RI data under this task. 

The risk assessment will be completed in accordance with EPA’s Risk Assessment Guidance for 
Superfund (RAGS), Volume I - Human Health Evaluation Manual (Part A), dated 
December 1989, RAGS Parts B and C dated December 1989. The exposure factors in RAGS 
have been superseded by OSWER Directive 9285.6-03, Human Health Evaluation Manual, 
Supplemental Guidance: Standard Default Exposure Factors, dated March 1991. EPA Region 
III risk assessment guidance will also be followed, which includes technical documents such as 
“Assessing Dermal Exposure From Soil,” dated December 1995, and L1 Use of Monte Carlo 
Simulation in Risk Assessments,” dated February 1994. Dermal permeability coefficients will 
be taken from EPA’s Interim Guidance for Dermal Exposure Assessment, dated January 1992. 
Other required exposure factors may be taken from Exposure Factors Handbook (EPA, 1989) 
and the American Industrial Health Council’s Exposure Factors Sourcebook (AIHC, May 
1994). The risk assessment will contain the following major components: 

. Data evaluation and identification of contaminants of potential concern 

. Exposure assessment 

. Toxicity assessment 

. Risk characterization 

. Uncertainty analysis 

Contaminants of Potential Concern 

The first step of the risk assessment will be to select contaminants of potential concern 
(COPC). The selection criteria in EPA Region III’s Selecting Exposure Routes and 
Contaminants of Concern by Risk-Based Screening, January 1993, will be followed to 
determine which chemicals will be evaluated quantitatively. This methodology includes 
evaluating data quality, reducing the data set using risk-based concentrations (based on a target 
cancer risk of 1 x lo6 and a target hazard index of 0. l), and further reducing the data set 
according to frequency of detection, and evaluation as human nutrients. Since a background 
study has not yet been performed at St. Julien’s Creek Annex, no comparison of site 
contaminant levels to background can be performed as part of the COPC screening. 

The available data set includes data collected during this investigation as well as data collected 
as part of the Relative Risk Ranking System Data Collection Report, St. Julien’s Creek Annex 
to the Nor$olk Naval Base, Chesapeake, Virginia dated April 23, 1996 (Relative Risk data). 
Dam collected during the RI will be evaluated quantitatively. Relative Risk data will be 
evaluated in a qualitative fashion only. 

Upgradient samples were collected from sediment, surface soil, subsurface soil, shallow 
groundwater and deep groundwater at each site. As upgradient contaminant levels do not 
represent site-related conditions, upgradient samples will not be considered in the BLRA. 

Exposure Assessment 

The second step of the risk assessment will be to identify actual or potential exposure pathways 
and to determine the probable magnitude of human exposure. Only plausible and complete 
pathways will be carried through the exposure-quantification section to the risk 
characterization. A complete pathway contains a source of chemical release, a medium for 
environmental transport, a point of contact with the contaminated medium, and an exposure 



-\. 
route at the point of contact. The pathways that are anticipated to be complete at Sites 2 
through 5 are those listed in Table 1. 

Quantification of exposure involves determining the exposure concentration and exposure 
parameters. The sources that will be consulted for the exposure parameters are discussed 
above. Table 2 summarizes the exposure parameters for use in the human health risk 
assessment. The exposure concentrations will be calculated for each scenario. The 95 percent 
upper confidence limit of the mean (95UCL) will be used as the exposure concentration for 
soil. The 95UCL calculation depends on the distribution of the data. A W-test will be used to 
determine if the data are lognormally or normally distributed. If the 95UCL is greater than the 
maximum detected concentration, the maximum detected concentration will be used as the 
exposure concentration. The exposure concentration for groundwater will be the concentration 
of each constituent detected in the well or group of wells that are the most contaminated or are 
located in the center of the plume. 

For calculating the exposure concentrations for the risk assessment, the following data- 
handling methodology will be used. When a primary sample and a duplicate sample are 
collected, the maximum concentration will be used as the sample concentration. Half the 
sample quantitation limit (SQL) or sample detection limit @L) will be used for cases where no 
detectable contaminant quantities were found in that specific sample, but the contaminant was 
detected in that medium for that group of samples. Data that have been qualified with a “J” 
(estimated value), “K” (biased high), or “L” (biased low) will be treated as unqualified 
detected concentrations. Data qualified with an “R” (rejected) will not be used for risk 
assessment and will not be included in the total count of samples analyzed for a constituent. 
The assumption will be that the blank-related concentration of a constituent qualified with a 
“B” is the SQL. 

Toxicity Assessment 

The next step of the risk assessment is the toxicity assessment. The primary source of 
toxicological data to be used in the analysis will be EPA’s Integrated Risk Information System 
(IRIS) database. If toxicological data for a particular constituent are not available in IRIS, 
EPA’s Health E@cts Assessment Summary Tables (HEAST) will be consulted. This section 
will include a brief discussion of the toxicological characteristics of the major site contaminants 
and the quantitative approach used to assess the potential effects of the carcinogenic and 
noncarcinogenic effects on human health. 

Risk Characterization 

Risk characterization is the next step in the baseline human health risk assessment. It combines 
the results of the exposure assessment with the critical toxicity values in the appropriate media 
for each COPC. For quantitative risk estimation from carcinogenic chemicals, excess lifetime 
cancer risks will be estimated. Potential risks from noncarcinogenic chemicals will be 
presented using the hazard index approach. If estimated risks approach the EPA threshold 
values, a Monte Carlo risk analysis will be performed according to EPA Region III technical 
guidance. 

Uncertainty 

The last section will be a discussion of uncertainty that provides the limits and assumptions for 
the results of the risk characterization. The discussion will include a qualitative sensitivity 
analysis of the exposure assumptions. 



Results 

The results of the BLRA will be documented in the RI report. The risk assessment will be 
used to help determine whether remediation is necessary and to help develop preliminary 
remediation goals for the media of concern. 



TABLE 1 
Site 2, Site 3, Site 4, and Site 5 

St. Juliens Creek Annex 
Summary of Samples Collected by Media 

Surface Subsurface 
Groundwater Soil Soil Sediment 

Site 2 5 10 5 3 
Site 3 6 7 7 4 
Site 4 6 10 3 4 

I I I I 

Site 5 1 5 I 9 I 15 I 3 iNA 



-,,,,..,,,.. 

Current Current lndustnal lndustnal 

Future Future Resrdentral Resrdentral 

lndustnal lndustnal 

TABLE 2 TABLE 2 
Site 2. Site 3. Site 4, and Site 5 Site 2. Site 3. Site 4, and Site 5 

St. Juliens Creak Annex St. Juliens Creak Annex 
Summary of Exposure Pathways and Potentially Ekposed Populations Summary of Exposure Pathways and Potentially Ekposed Populations 

Receptor Populatron Medium 
I 

Receptor Age Exposure Rout Evaluate Scenario? 
II 

Receptor Populahon Medium Receptor Age Exposure Rout Evaluate Scenario? 

I 

Trespasser Trespasser Surface Sod Surface Sod Adult Adult Dermal Dermal Yes Yes 
lngesbon lngesbon Yes Yes 
lnhalatron lnhalatron No No 

Sedrment Sedrment Adult Adult Dermal Dermal Yes Yes 
lngesbon lngesbon Yf?S Yes 
Inhalation Inhalation No No 

Surface Water Surface Water Adult Adult Dermal Dermal Yes Yes 

Ingestton Ingestton No No 

Inhalatron Inhalatron No 

Groundwater Groundwater Adult Adult Dermal Dermal No 

Ingestion Ingestion No 

lnhalatron lnhalatron No 
Worker Worker Surface Sort Surface So11 Adult Adult Dermal Dermal Yes 

(Sate Worker) (Sate Worker) Ingestron Ingestron Yes 
Inhalation Inhalation No 

Sedrment Sedrment Adult Adult Denllal Dermal Yes 

I^:r, 

Ingestron Ingestron Yes 
lnhalatron No 

Surface Water Adult Dermal Yes 
ingestron No 
lnhalatron No 

Groundwater Adult Dermal Yes 
Ingestion Yes 
Inhalation Yes 

Homeowner Homeowner Surface Soil Surface Soil AduWChrld AduWChrld Dermal Dermal Yes Yes 
Ingestion Ingestion Yes Yes 
Inhalation Inhalation No No 

Sedrment Sedrment AdulUChrld AdulUChrld Dermal Dermal Yes Yes 
Ingestion Ingestion Yes Yes 
Inhalation Inhalation No No 

Surface Water Surface Water AdultKhtld AdultKhtld Dermal Dermal Yes Yes 
Ingestion Ingestion No No 
Inhalation Inhalation No No 

Groundwater Groundwater AduWChild AduWChild Dermal Dermal Yes Yes 
Ingestion Ingestion Yes Yes 
Inhalation Inhalation Adult: Yes, Child: Adult: Yes, Child: No 

Worker Worker Surface/Subsurface So11 Surface/Subsurface So11 Adult Adult Dermal Dermal Yes Yes 
(Construction Worker) (Constructron Worker) Ingestion Ingestion Yes Yes 

Inhalation Inhalation No No 
Sediment Sedrment Adult Adult Dermal Dermal Yes Yes 

Ingestion Ingestion Yes Yes 
Inhalation Inhalation No No 

Surface Water Surface Water Adult Adult Dermal Dermal Yes Yes 
Ingestion Ingestion No No 
Inhalation lnhalatron No No 

Groundwater Groundwater Adult Adult Dermal Dermal Yes Yes 
Ingestion Ingestion Yes Yes 
Inhalation Inhalation Yes Yes 

Trespasser Trespasser Surface So11 Surface So11 Adult Adult Dermal Dermal Yes Yes 
Ingestion Ingestion Yes Yes 
Inhalation Inhalation No No 

Sedrment Sedrment Adult Adult Dermal Dermal Yes Yes 
Ingestion Ingestion Yes Yes 
Inhalation Inhalation Yes Yes 

Surface Water Surface Water Adult Adult Dennal Dennal Yes Yes 
Ingestion Ingestion No No 
Inhalation Inhalation No No 

Groundwater Groundwater Adult Adult Dermal Dermal No No 
Ingestion Ingestion No No 
Inhalation Inhalation No No 
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St. Juliens Creek Risk Assessment Assumptions Document for Sites 2,3,4, and 5 Conference Call 
November 20,1997 
Meeting Summary 

Participants: 
Navy-LANTDIV 
Virginia Department of Environmental Quality 
Gannet-Fleming (EPA Risk Assessor Consultant) 
CH2M Hill 
CDM Federal 

Randy Jackson, Sherri Eng 
Devlin Harris. Pat McMurray 
Jill Gaito 
Mike Tilchin, Ronnie Warren 
Dave Schroeder. Susan Insetta Spielberger, 
Lynne France, James Romig 

The purpose of the conference call was to discuss the Risk Assessment Assumptions Document prepared 
by CDM Federal. The conference call was held form IO:00 to 11: 15. Prior to the call a copy of the Risk 
Assessment Assumptions Document and a copy of the conference call agenda were distributed to all 
participants. As the Risk Assessment Assumptions Document will not be resubmitted, these meeting 
minutes provide agreed upon changes to the Assumptions Document and should be used in conjunction 
with the Assumptions Document. 

Site Descriotions/ Remedial Investigation Data Collection 

Pat McMurray noted that samples were collected for dioxin analysis from only one site (Site 5). Dave 
Schroeder responded that the frequency of dioxin sample collection had been previously agreed upon at a 
meeting between Dave, Randy Jackson , Devlin Harris, and Rob Thomson (U.S. EPA). The rationale for 
collecting dioxin samples only from Site 5 was that there was evidence of burning of chlorinated 
compounds at this site. Pat also asked why only subsurface soil samples were analyzed for dioxin. Dave 
replied that the origi,nal ground surface of the burning grounds is below the current ground surface at Site 
5. Subsurface soil samples were collected in an attempt to sample the original surface soil of Site 5. 

Jill Gaito noted that only two surface water samples had been collected as part of the remedial 
investigation (RI). She asked if there were any plans to collect additional samples from site surface waters 
during non-dry conditions. Dave stated that there were currently no plans to collect additional surface 
water samples, however additional sampling may be considered after the RI report has been completed. 

Jill also noted that oily wastes are believed to have been disposed at Site 3 and wondered if there were any 
plans to collect samples for total petroleum hydrocarbon (TPII) analysis. Dave responded that collection 
of samples for TPH analysis was in the original scope of work for the Site 3 investigation. However, it 
was decided in the meeting referenced in paragraph one of this section that TPH samples would not be 
collected at Site 3. 

Jill noted that the sizes of Sites 2 and 5 were not provided in the Site Descriptions section of the Risk 
Assessment Assumptions Document. Jill also asked if Site 5 is grass covered. Dave responded that Site 5 
is mostly covered with a mixture of gravel and soil. He also stated that the actual size of Site 5 is di&cult 
to discern. Lynne France estimated the size of Site 2 to be approximately one acre. Dave and Randy 
Jackson also stated that more detailed site descriptions as well as site maps will be included in the RI 
report. The risk assessment will be a part of the RI document. 

Sherri Eng noted that field screening for TNT was conducted and asked if there was analytical data for 
other explosives. Dave confirmed that field screening for TNT was conducted for “hot spot” identification 
only and that there was analytical data available for various explosives. Sheni also noted that listed 
wastes were detected at Site 5 and stressed that caution should be used when disposing of investigation- 
derived wastes from this area. 



Randy Jackson noted that the site description of Site 4 in the Risk Assessment Assumptions Document is 
potentially misleading. The description states that drums of “unknown wastes and polychlorinated 
biphenyls (PCBs)” were disposed at the site. Randy felt that this implied that drums containing pure 
PCBs were disposed at the site. In reality, PCB wastes disposed at the site consisted of ballasts for 
fluorescent lights. 

Human Health Risk Assumotions 

COPC Selection 

The contaminant of potential concern (COPC) selection methodology described in the Risk Assessment 
Assumptions Document specifies considering frequency of detection for data set reduction. Pat 
emphasized a cautious approach when using this technique. Susan Insetta Spielberger explained that it is 
likely that the small number of samples collected will preclude frequency of detection from being an issue 
in COPC selection. Susan also noted that the COPC selection protocols described in Norfolk Naval IBase 
Consensus Agreement #6A (Parts 1 through 6) will be followed. 

Exposure Assessment 

Pat asked whether maximum and average exposure point concentrations will be used with upper bound or 
upper bound and average exposure assumptions. Susan indicated that maximum and average exposure 
point concentrations will be used with upper bound exposure assumptions. 

Jill asked if EPA’s new adult lead exposure model would be used as part of this risk assessment. All 
parties agreed that the IEUBK model will be used to assess lead exposure in children and the new EPA 
lead exposure model will be used to assess lead exposure in adolescents and adults. Ronnie Warren 
indicated that she had used the adult lead model, which addresses lead exposure from soil exposure only. 
Ronnie will send CDM Federal a copy of the adult lead model. 

Jill also noted that the Foster and Chrotowski Shower Model should be used to evaluate exposure to 
volatile organic compounds while showering for adults only. It is assumed that children do not shower. 

Randy provided a comment from Tim Reisch (Navy - COMNAVBASE - Activity Coordinator) regarding 
the proposed future land use at St. Juliens Creek. The Risk Assessment Assumptions Document states 
that the future use of the site is expected to remain industrial. Tim noted that there is a possibility that the 
sight may be converted to commercial use at some point in the future. Susan responded by saying that the 
future use scenario will consider residential land use, which is more conservative than commercial use. 

Jill noted that in Table 2 of the Risk Assessment Assumptions Document, inhalation of sediment was 
considered as an exposure pathway for future trespassers, but was not considered as an exposure pathway 
for any other receptor populations. Susan and James Romig stated that the selection of the sediment 
inhalation pathway for future trespassers was made in error and that this pathway would not be considered 
in the risk assessment. 

CDM initiated a discussion regarding the consideration of the soil to air pathway. Pat suggested 
screening for COPCs at all sites using the RBC soil to air screening values. If any COPCs are identitied, 
exposure calculations should be performed. The subsurface soil to air pathway will be evaluated to 
account for construction worker exposure. 

Jill initiated a discussion regarding the potential for swimming in surface water bodies at the St. J&ens 
Creek Annex. Randy stated that he did not believe the water bodies were swimmable. CDM will provide 
the rationale for not considering the swimmer as a receptor in the uncertainties section of the risk 
assessment. 



Pat provided a few revisions to the ingestion rates presented in Table 3 of the Risk Assessment 
Assumptions Document. She stated that 50 mg/day should be used for a worker performing non-intrusive 
activities and 480 mg/day should be used for construction workers. CDM will confirm that the 100 
mg/day used for other adults is correct. 

Jill noted that Table 2 contained several adult residential exposure parameters that Gannet’s subcontractor 
could not verify. CDM will check these values and contact Jill if clarification is necessary. 

Pat also stated the 8 hour/event exposure time proposed for the adult worker for groundwater seemed to 
high. She suggested reducing the exposure time to 1 hour/day for this receptor for the deep aquifer. Pat 
also noted that the 8 hour/event exposure time to surface water for the adult worker seemed excessive. 

Ronnie Warren stated that skin surface area presented in Table 3 for an adult resident exposed to 
groundwater seems low. She stated that the actual value should represent the surface area of an entire 
adult body since the exposure will occur during showering. The actual value is closer to 20,000 cm’ than 
the 5,800 proposed. 

Pat suggested that a groundwater exposure scenario for an excavation worker should be added. All parties 
agreed that the deep aquifer should be considered for this scenario. 

Following this comment, CDM initiated a discussion on the water supply for the City of Chesapeake, 
Virginia. Randy stated that Chesapeake buys some of its water from the City of Norfolk and does have 
some use of the deep aquifer. Pat stated that water from the shallow aquifer is not drinkable. Randy will 
obtain documentation regarding the future water supply for the City of Chesapeake. 

CDM initiated a discussion regarding the types of site workers that should be considered in this risk 
assessment. Pat suggested that two types of workers are needed for on-site consideration: a short-term 
(construction) type, and a long-term (groundskeeper) type. Offsite workers to possibly be considered for 
exposure include car washers and agricultural workers. The inclusion of these workers in the risk 
assessment will be determined based on contaminant migration potential. 

Pat noted that Table 2 does not consider a food chain or surface water ingestion scenario. She requested 
that the rationale for not evaluating these two pathways be included in the risk assessment. Pat also stated 
that in cases where current and future scenarios are identical, it is not necessary to evaluate both 
scenarios. 

Uncertainties 

Sherri requested that the non-inclusion of a quantitative screening of metals versus background values be 
discussed in the uncertainties section. Randy added that a background study is being initiated at the Slag 
Pile Site, but will probably not be completed in time for consideration in the risk assessment document. 

Discussion of Remainirw Issues on CDM’s Conference Call Apenda 

CDM asked if there were Consensus Agreements other than #6A (Parts 1 through 6) and #6B. Devlin 
stated that a Consensus Agreement #6C has been completed. This Consensus Agreement pertains to the 
evaluation of groundwater exposures. Since the Consensus Agreements were written specifically for 
Norfolk Naval Base any deviations that develop when being applied to St. Juliens shall be defended in the 
risk assessment. 

CDM asked if the Navy considered the trespasser a recreational receptor. Sherri stated that the 
recreational receptor at St. Juliens is a trespasser. Sherri also requested that the rationale for combining 
the trespasser and recreational receptor be provided in the uncertainties section of the risk assessment. 



Lynne France stated that during RI field activities, children were noted in the vicinity of the site. As a 
result, adults, children, and adolescents will all be considered as potential trespassers. 

CDM asked if surface soil contaminant concentrations should be compared to Soil Screening Levels 
(SSLs) protective of transfer from soil to groundwater as described in Consensus Agreement #6.A. 1. Pat 
and Devlin both stated that given the fact that shallow groundwater at St. Juliens is close to the ground 
surface, SSLs should be compared to surface soil contaminant concentrations. 

CDM asked if it is necessary to perform a Monte Carlo evaluation on the dam. Ah parties agreed that a 
Monte Carlo simulation is not needed for this risk assessment. 

CDM asked if percentage of total risk calculations are required for this risk assessment. Pat stated that 
the calculations are not needed as long as the risk drivers are clearly identified in the conclusion of the 
risk assessment. 

Rob Thomson requested that CDM utilize the recently developed standard risk tables in this risk 
assessment. All parties agreed that the standard risk tables will be used in this risk assessment. 

Action Items 

. CDM will provide EPA’s recently developed standard risk tables to Gannet-Fleming. 

. The Navy will provide CDM with any documentation regarding the future water supply of 
Chesapeake, VA. 

. CH2M Hill will provide CDM with Consensus Agreement #6.C., and Gannet-Fleming xwith 
all Consensus Agreements. 

. CHZM Hill will provide CDM with EPA’s adult lead exposure model. 





NAVAL BASE NORFOLK PARTNERSHIP 
HUMAN HEALTH RISK ASSESSMENT 

CONSENSUS AGREEMENT #&.A 

TOPIC: Methodology Used for the Identification of Chemicals of Potential Concern 

SUMMARY AND BASIS OF AGREEMENT: 

The identification of Chemicals of Potential Concern (COPCs) is the frrst component, following data evaluation, 
in al1 human health risk assessments. For sites at Naval Base Norfolk, COPC selection shall be completed 
separately for each enviromnental medium and area of concern (if applicable) using analytical data obtained 
during sampling and analyitical investigations. The analyticaI data to be used to select COPCs in risk 
assessments for Naval Base Norfolk will always undergo formal third party data validation in accordance with 
the most recent publications of USEPA’s National Functional Guidelines, in order to determine data quality and 
usability. 

Prior to continuing s ummarizaton and discussions of the basis of this agreement, it should be noted liere that the 
acronym CUPC should not be confused with the acronym COC (which will appear later in text). The former is 
an acronym for the term used in Naval Base Norfolk risk assessments; the latter acronym is used in discussing 
USEPA Region III-established COC (contaminants of concern) screening levels, which is used as a COPC 
selection criterion in Naval Base Norfolk risk assessments. USEPA Region III COC screening vahles will be 
discussed in later text. 

The methodology used to identify COPCs for sites at Naval Base Norfolk, which is not completely described in 
available regulatory guidance documents, is discussed in this consensus agreement as a hierarchal application 
system of selection criteria, i.e., a system consisting of distinct, hierarchal levels of selection criteria designated 
as (in order of significance): Primary Criteria, Secondary Criteria and Re-Inclusion Criteria. The application 
of all appropriate criteria will always be agreed upon, prior to the commencement of any risk assessment, among 
the Tier 1 members of the Norfolk Naval Base partnership and involved parties of risk assessment/toxicology 
personnel. The ~nsensus agreements in this series describes the agreed-upon COPC identification methodology 
that has been adopted for sites at the Naval Base. The first of these agreements describes this COPC 
identification methodology in terms of the hierarchal levels of selection criteria. It should be noted that this 
methodology applies only to individual chemical constituents, and does not apply to the evaluation of parameters 
such as TPH, TOC, TOX, etc. Adopted approaches and procedures to be followed in all human bealth risk 
assessments for specialcircumstances related to this overall topic, which warrant further individual consideration, 
are presented in the following sub-agreements: 

l Consensus Agreement #6.A. 1: Hierarchy of COPC Selection Criteria 

l Consensus Agreement #6.A.2: Derivation of Updated Region III Risk-Based COC Screening 
Values 

l Consensus Agreement #6.A.3 : Application of Residential versus Industrial Region III Risk-Based 
Soil COC Screening Values 

a Consensus Agreement #6.A.4: Derivation of Human Health Risk-Based CQPC Selection Criteria 
for Chemicals Detected in Sediment Samples 
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a Consensus Agreement #6.A.5: Elimination of Essential Nutrient Inorganics from Consideration as 
COPCS 

l Consensus Agreement #6.A.6: Evaluation of Lead as a COPC in Soil, Groundwater and Sediment 

SIGNATORIES TO THE AGREEMENT: 

We the undersigned have reached the above agreement on this 7th day of August 1997. 



NAVAL BASE NORFOLK PARTNERSHIP 
HUMAN HEALTH RISK ASSESSMENT 

CONSENSUS AGREEMENT #6.A.l 

TOPIC: Hierarchy of Chemicals of Potential Concern (COPC) Selection Criteria 

SUMMARY AND BASIS OF AGREEMENT: 

A hierarchal application system of selection criteria, i.e., a system consisting of distinct, hierarchal levels of 
s&&on tit&a designated as (in or&r of sipiticance): Primary Criteria, Secondary Criteria and Re-Inclusion 
Criteria is the fust COPC identification methodology. As previousiy noted in consensus agreement #6.A, this 
methodology applies only to individual chemical constituents, and does not apply to the evaluation of parameters 
such as TPH, TOC, TOX, etc. 

Primary Selection Criteria: 

Since Naval Base Norfolk is located in the Commonwealth of Virginia, all environmental investigations and 
activities are conducted in accordance with guidance established by USEPA Region III (Region III) and the 
Commonwealth of Virginia Department of Environmental Quality (VADEQ). Therefore, the primary selection 
criteria to be used for identifying COPCs in environmental media being investigated at sites at Naval Base 
Norfolk will be the comparative analyses described in the following technical guidance, and updates, established 
by Region III: Selecting Exposure Routes and Contaminants of Concern. bv Risk-Based Screening (SCCRBS), 
dated January 1993. This guidance document, which also serves as the accepted guidance recommended by 
VADEQ, establishes the primary COPC selection criteria as a direct comparison of maximum site-measured 
concentrations with Region III-derived risk-based COC (contaminants of concern) screening levels. Region III 
COC screening levels have been established for soil, tap water, ambient air, and fish consumption, and must be 
updated periodically to reflect the on-going changes in USEPA’s toxicological database. The derivation of 
updated COC screening concentrations, which is not described in current Region III guidance, is discussed in 
Consensus Agreement No. 6.A.2. Other primary selection criteria have been designated for surface: water and 
sediment media. as discussed later in this agreement. At least one exceedence of a primary comparison criterion 
by a site-measured chemical concentration will result in the identification of that chemical as a COPC for that 
environmental medium. 

Region III COC screening values have been established to be health protective against both direct and indirect 
contact exposures to contaminated environmental media. At a minimum, it is agreed that all human health risk 
assessments conducted for sites at Naval Base Norfolk will consider direct contact exposures to environmental 
media on concern. When identifying COPCs based on direct contact exposures, it is agreed that the Region III 
COC screening values derived for soil, tap water, (regardless of classification), ambient air, and fish will be 
compared to site-measured concentrations in the manner descrined in the following items. 

l Region III soil COC screening values established for industrial and/or residential land use will be 
compared to surface and subsurface soil data (please refer to Consensus Agreement No. 6.A.3 for 
use of the most appropriate values based on land use considerations). 

l Region III COC screening values established for tap water wiI1 be applied to the selection of 
groundwater COPCs, regardless of groundwater depth or classification. 
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l Region III CQC screening values established for ambient air will be applied to site-measured or 
predicted concentrations of airborne chemicals (volatilized or particulate). 

l Region III CQC screening values established for fish will be compared to site-measured 
concentrations detected in fish tissue (data for edible fillets are considered for human consumption; 
whereas, data for non-edible whole body portions are not considered applicable for evaluating 
human consumption). 

The 1993 technical SCCRBS guidance makes no provisions for identifying COPCs in surface water and 
sediment, and no risk-based COC screening values have been promulgated by Region III for these media. 
Therefore. the following items present the primary level criteria that are to be applied to the identification of 
COPCs in surface water and sediment. 

- _ 

l It shall be agreed upon, prior to the commencement of risk assessment activities, that any of the 
following may be used for identifying COPCs in surface water: 1) the most recent Federal Ambient 
Water @mlitv Criteria, (AWQCs) i.e., those protective of humans consuming water and organisms 
and those protective of humans consuming organisms only; 2) most recent Virginia Water Oualitv 
Standards, i.e., those protective of public water supplies and those protective of all other surface 
waters, wilI be compared to site-measured surface water concentrations; and, 3) any of the equations 
presented in USEPA’s Risk Assessment Guidance for Superfund. Part A. Interim Final, dated 
December 1989, that are determined to be appropriate,e.g., ingestion of, and/or dermal contact with 
surface water while swimming. If the surface water is used as a public water supply (i.e., is a 
potable drinking water source), then the tap water COC screening levels will be used for comparison 
with maximum detected surface water concentrations. However, it should be noted that those values 
derived to target a cancer risk level of 1 x 10” will drive the the COPC selection for surface water. 
The following items should be considered in applying these criteria to any surface water risk 
assessment 

. 

l 

USEPA’s Water Qualitv Standards Handbook, Chapter 3.1.3, dated September 1993 
(EPA-823-B-93-002) recommends the periodic updating of Federal AWQCs by States, 
as toxicity data are updated, and presents the equations and exposure assumptions that 
can be used to update Federal AWQCs. However, since AWQCs are not enforceable 
standards, but only guidelines, It will be agreed, prior to the commencement of the risk 
assessment task, as to whether USEPA’s established human health criteria or criteria 
that are newly derived by the risk assessor, will be used to evaluate human exposures 
to surface water. However, if all criteria are to be newiy derived by the risk assessor, 
then the incorporation (or non-incorporation) of site-specific modifications to the 
equations (e.g., removal of fish ingestion terms if no fish or organisms are living in an 
intern&ant stream) and/or exposure assumptions will be also be discussed and agreed 
upon prior to the commencement of risk assessment activities. 

Regulations by The State Water Control Board of the Commonwealth of Virginia, i.e., 
Water Oualitv Standards (VR 680-2 l-00), promulgated in May 1992, also allows for 
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site-specific modifications to numerical water quality standards (WQSs). These 
regulations might be considered as an alternative to using the non-site-specific, 
established WQSs; however, the procedures for any demonstration for a si,te-specific 
WQS are restricted to a reevaluation of the bioconcentration or bioaccumulation 
properties of the pollutant. 

If the established Federal and State human health AWQCs and WQSs are used, the 
absence of an estabiished numerical vaIue for any constituent can be addressed by the 
derivation of a value by the risk assessor. However the new value must be derived 
using the same equations and exposure assumption used to derive the published values. 

l Human health risk-based sediment screening criteria, derived specifically for Norfolk Naval Base. 
by the risk assessor, using the agreed-upon equations and exposure assumptions discussed in 
Consensus Agreement No. 6.A.4, will be compared directly to site-measuredi sediment 
concentrations. 

Region III has also established risk-based concentrations, referred to as soil screening levels (SSLs), that consider 
indirect contact exposures to soil via air and groundwater. The Region III derivations of these criteria are 
currently based on the following USEPA proposed document: Soil ScreeninP Guidance. December 1994. Office 
of Solid Waste and Emergency Response (available from the NTIS as document numbers 9355.4-1, PB95- 
965530, or EPA540/R-94005). Recently, a 1996 version of this document has been released; however, it is 
agreed that the most recent versions of this document will always serve as the basis for the Region III SSLs to 
be used in risk assessments conducted for sites at Naval Base Norfolk. The SSLs are risk-based values that are 
derived using the same exposure assumptions as COC screening vaiues, plus additional assumptions necessary 
for inter-media extrapolation. Although SSLs may be more applicable to the Feasibility Study (FS) process, as 
well as fate and transport assessments, they may be applied to the risk assessment process when indirect 
exposures to soil via air and groundwater exposure pathways are being considered. The SSLs will be compared 
to site-measured soil concentrations in the followmg manner (regardless of residential or industrial land use): 

l SSLs protective of transfers from soil to air will be compared to site-measured surface soil 
concentrations in all human health risk assessments, since the inhalation of fugitive dusts emanating 
from soil is considered in virtually all risk assessments, provided there is little to no vegative cover 
or pavement. SSLs protective of transfers from soil to air will be compared to subsurface soil 
concentrations when a future excavation scenario is being evaluated in the risk assessment. 

l SSLs protective of transfers from soil to groundwater will be compared to site-measured surface 
and/or subsurface soil concentrations, provided the measured depths to groundwater indicate that 
the groundwater is close to the ground surface (i.e., shallow), and/or soil-to-groundwater modeling 
is being done as part of the risk assessment. SSLs protective of transfers f?om soil to groundwater 
will be compared to site-measured subsurface soil concentrations only (and not surface soil 
concentrations) when the measured depths to groundwater indicate that the groundwater is far below 
the ground surface (i.e., deep). 
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Secondary Selection Criteria: 

In conjunction with concentration comparisons with the primary criteria previously described, other applicable 
secondary selection criteria will also be considered in ident@ing COPCs for sites at Naval Base Norfolk. The 
USEPA-approved application of these criteria will be conducted in accordance with the procedures outlined in 
USEPA’s Risk Assessment Guidance for Suuerfimd CRAGS), Volume I. Human Health Evaluation Manual (Part 
A). Interim Final, dated December 1989. Secondary COPC selection criteria to be applied at sites at Norfolk 
Naval Base include the following items. 

l A comparison of sample concentrations to concentrations detected in trip, field and laboratory 
blanks, to ensure that only site-related contaminants were evaluated in the quantitative estimation 
of human health effects. This, however, is conducted during third party data validation, in 
accordance with the most recent updates of USEPA’s National Functional Guidelines (as discussed 
in the first paragraph of this agreement). The risk assessor will be aware of constituents detected 
in these blanks, especially those impacting the results of the risk assessment. 

l Concentrations of those chemicals detected in groundwater samples for which no primary risk-based 
criteria are available will be compared directly to the most recent Federal Safe Drinking Water Act 
MCLs and action levels (excluding secondary MCLs) and/or Commonwealth of Virginia PMCLs. 
Athough MCLs and PMCLs are not completely risk based (since they take into account technical 
and economic feasibility) and are more appropriately used in the FS for determining cleanup levels, 
their use in the COPC selection process adds an extra degree of health conservatism. 

l The history of past and present site-related activities. 

l Those inorganic constituents considered to be naturally abundant, non-site related essential nutrients 
will automatically be screened from further consideration as COPCs for evaluation in the human 
health risk assessment, per the agreed-upon items contained in Consensus Agreement 6.A.5. 

Re-inclusion Criteria: 

Chemicals initially screened from consideration as COPCs, based on application of the primary and secondary 
criteria discussed above, will be re-included as COPCs for quantitative evaluation in the human health risk 
assessment based on the re-inclusion criteria presented in the following items. 

l A chemical that was detected at concentrations below the corresponding primary criterion may be 
re-included as a COPC if that chemical is considered a Class A carcinogen (human carcinogen). 

l A chemical that was detected in the environmental medium of interest at concentrations below the 
corresponding primary criterion and/or was detected at a frequency of less than five percent, may 
be re-included as a COPC if that chemical was retained as a COPC in one or more other 
investigated media; an& an analysis cf environmental migration pathways indicates that a complete 
migration pathway(s) exists between or among those other media and the medium of interest. 
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l A site-related toxic chemical that persists in the environment and exhibits the tendency to 
bioaccumujate will be further considered for re-inclusion as a COPC in the risk assessment. 

SIGNATORIES TO THE AGREEMENT: 
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CONSENSUS AGREEMENT #6.A.2 

TOPIC: Derivation of Updated Region III Risk-Based COC Screening Values 

SUMMARY AND BASIS OF AGREEMENT: 

The initial 1993 Region III technical guidance document entitled: Selecting ExDOSUre Routes and Contaminants 
of Concern, bv Risk-Based Screeninp (SCCRBS), as well as a subsequent document, dated March 1994, 
inciuded a table of COC screening concentrations. However, since the 1994 document, there have been no further 
publications of COC screening concentrations. Although there have been no further Region III publications of 
COC screening concentrations, the guidance requiring the use of this has not changed; therefore, updated values 
must be derived to reflect the on-going changes in USEPA’s toxicological database. 

Subsequent publications of the table (i.e., Risk-Based Concentrations [RBCs] Tables) have targeted an ICR of 
1 x 10s6, but an HQ of 1 .O, rather than 0.1. However, the RBCs are derived using the equations-and USEPA 
promulgated default exposure assumptions that were used to derive the original set of COC screening 
concentrations. Therefore, COC values updated per changes in USEPA’s toxicological database will be obtained 
by the risk assessor by using the carcinogenic RBCs presented in the most recent Region III RBC Tables, along 
with values representing the quotients resulting from dividing the accompanying noncarcinogenic RBCs by a 
factor of 10 (so as to target and HQ of 0.1). However, it should be noted that in lieu of regular updates of the 
Region III RBC Tables, the risk assessor is responsible for ensuring that all COC screening values used in any 
risk assessment reflect the most recent and reliable toxicological data available. The most recent and reliable 
toxicological data are to be acquired from the USEPA-accepted sources presented in, and in a manner consistent 
with Consensus Agreement #6.F (Toxicity Criteria). 

SIGNATORIES TO THE AGREEMENT: 

We the undersigned have reached the above agreement on this 7th day of August 1997 

a 
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TOPIC: Application of Residential versus Industrial Region III Risk-Based Soil COC Screening Values 

SUMMARY AND BASIS OF AGREEMENT: 

Since risk-based soil COC screening values have been established by Region III for the protection of potentially 
exposed populations under both residential and industrial land use situations, the COPC selection process in a 
site-specific risk assessment should consider and incorporate the knowledge of land use, both at the site being 
evaluated, as well as in the vicinity of that site. Therefore, it is agreed upon that prior to the commencement of 
the human health risk assessment, the Tier 1 members of the Norfolk Naval Base partnership and involved parties 
of risk assessment/toxicology personnel will reach an understanding of current and future land use patterns at 
both the site, and in areas immediately surrounding the site. This understanding will be reached under the terms 
of Consensus Agreement No. 6.B: Current and Future Land Use of Sites at Naval Base Norfolk. Upon reaching 
this agreed-upon understanding of land use (well in advance of the commencement of the risk assessment), the 
aforementioned parties will then decide upon the appropriate use (or non-use) of the Region III risk-based 
residential versus industrial soil COC screening values as primary, site-specific selection criteria in the 
identification of soil (surface and/or subsurface) COPCs. The following items will serve as a basis in the process 
of deciding the appropriate use of residential versus industrial soil COC screening values in a site-specific risk 
assessment. 

l Only residential soil COC values will be compared to site-measured soil concentrations if certainty 
exists that the future land use of the site will be residential, regardless of the known current and 
future land use of the surrounding areas. 

l Only industrial soil COC values will be compared to site-measured soil concentrations if certainty 
exists that the current and t3ure land use of the site and surrounding areas is industrial/commercial. 

l Both residential and industrial soil COC values will be compared to site-measured soil 
concentrations if the current and/or future land use is understood to be described as anything other 
than the first two items presented above, or, if there is uncertainty with regard to future land use of 
the site and surrounding areas, even though the current land use is known. In these situations, e 
though both the residential and industrial soil COC values are compared to site-:measured 
concentrations, the former are more health conservative than the latter, and will therefore, actu 
determine the soil COPCs to be evaluated in the human health risk assessment. It should be noted 
though that in this situation, even though both sets of soil COC values are utilized, risks will only 
be estimated for COPCs identified based on comparisons with the residential values. 

SIGNATORIES TO THE AGREEMENT: 

e the undersigned have reached the abo 

% dT& $2- 
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CONSENSUS AGREEMENT #6.A.4 

TOPIC: Derivation of Human Health Risk-Based COPC Selection Criteria for Chemicals Detected in 
Sediment Samples 

SUMMARY AND BASIS OF AGREEMENT: 

The 1993 technical SCCRBS guidance makes no provisions for identifying COPCs in sediment, and no risk- 
based COC screening values have been promulgated by Region III for this medium. Although sediment criteria 
have been promulgated by USEPA for the protection of ecological receptors, these are not applicable for use in 
a human health risk assessment. 

Therefore, it is agreed that the primary selection criteria for the identification of COPCs in sediment will be a set 
of human health risk-based sediment screening criteria, to be derived specifically for Norfolk Naval Base by the 
risk assessor(s) conducting the evaluation. In most human health risk assessments conducted-for sites at Naval 
Base Norfolk, the human health risks associated with sediment have been assessed primarily by evaluating 
potential exposures to adult and adolescent (ages 7 to 15 years old) recreational users. Under the recreational 
scenario, application of the adolescent exposure assumptions typically results in a more health conservative 
screening value for noncarcinogens; whereas, the application of the adult exposure assumptions typically results 
in a more health conservative screening value for carcinogens. Therefore, the adult and adolescent recreational 
user scenarios, in conjunction with the agreed-upon equations (the equations used by Region III for the calculation 
of commercial/industrial soil RBCs) and the exposure assumptions presented below, will be used to derive a set 
of human health risk-based sediment COC screening values that will be compared directly to site-measured 
sediment concentrations of carcinogens and noncarcinogens, respectively. Age-adjusting is not necessary since 
the same ingestion rate is assumed for both the adult and the adolescent. As is the case with all other primary 
COPC selection criteria (please refer to Consensus Agreement No. 6.A. I), at least one exceedence of a sediment 
COC screening value by a site-measured chemical concentration will result in the identification of that chemical 
as a sediment COPC. 

The following are the sediment exposure assumptions (i.e., numerical inputs) to be assigned to the variables in 
the soil RBC equation for calculation of sediment COC screening values for Naval Base Norfolk: 

Adults (Carcinopenic Exposures) Adolescents (Noncarcinoeenic Exnosuresl 

Target cancer risk (TR) = 1 .O x lo4 
Adult body weight (BWa) = 70 kg 
Averaging time (ATa) = 25,550 days 
Exposure frequency (EF) = 100 days/year 
Exposure duration (EDa) = 30 years 
Sediment ingestion rate (IRa) = 100 mg/day 
Fraction of contaminated sediment (FC) = 0.5 
Oral cancer slope factor (CPSo) = chemical specific 

Target hazard quotient (THQ) = 0.1 
Adolescent body weight (BWad) = 37 kg 
Averaging time (ATad) = 3,285 days 
Exposure frequency (EF) = 100 days/year 
Exposure duration (EDad) = 9 years 
Sediment ingestion rate (IRad) = 100 mg/day 
Fraction of contaminated sediment (FC) = 0.5 
Oral reference dose (RfDo) = chemical specific 
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SIGNATORIES TO THE AGREEMENT: 

We the undersigned have reached the above agreement on this 7th day of August 1997. 

i 
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CONSENSUS AGREEMENT #6.A.5 

TOPIC: Elimination of Essential Nutrient Inorganics from Consideration as COPCs 

SUMMARY AND BASIS OF AGREEMENT: 

Certain inorganic constituents, i.e., calcium, magnesium, potassium, and sodium, are considered essential 
nutrients. It is agreed that all detected inorganics that are considered essential nutrients, unless they are site- 
related, will not be evaluated in any human health risk assessment as COPCs, based on the following items: 

0 essential nutrient have inherently low toxicities; 

e essential nutrients are naturally abundant in the earth’s crust; and 

0 no information is available with regard to toxicity criteria established for calcium2 magnesium, 
potassium, and sodium in USEPA’s toxicological database (IRIS) due to low confidence in studies. 

Even though there are no primary selection criteria available for the four inorganics discussed in this consensus 
agreement, U.S. Food and Drug Administration criteria for recommended daily allowances (RDAs) in dietary 
intake WilI be us& as the basis for comparison with site-measured concentrations. In the event that exceedences 
ofthe RDA-ba& values by site-measured concentrations are observed, the Tier 1 members of the Norfolk Naval 
Base partnership and involved parties of risk assessment/toxicology personnel will decide and agree upon the 
proper course of action to be taken toward evaluation, or non-evaluation, of essential nutrients in the human 
health risk assessment. 

SIGNATORIES TO THE AGREEMENT: 

We the undersigned have reached the above agreement on this 7th day of August 1997 n 



NAVAL BASE NORFOLK PARTNERSHIP 
HUMAN HEALTH RISK ASSESSMENT 

CONSENSUS AGREEMENT #6.A.6 

TOPIC: Evaluation of Lead as a COPC in Soil, Groundwater and Sediment 

SUMMARY AND BASIS OF AGREEMENT: 

Currently, no risk-based COC screening values are established, or can be established for comparison with lead 
concentrations detected in soil, groundwater and sediment, due to the inavailability of applicable toxicity criteria 
(i.e., cancer slope factors and reference doses). Therefore, until the establishment of such criteria, it is agreed that 
the following will serve as primary COPC selection criteria for lead in those media: 

o Groundwater - USEPA’s drinking water action level of 15 ug/L 

l Soil and sediment - USEPA’s residential soil criterion of 400 mglcg 

Also, until the estabhshment of USEPA-approved toxicity criteria, the identification of lead as a COPC wili result 
in the evaluation of the potential for the occurrence of adverse health effects in exposed individuals by use of the 
most recent version of USEPA’s Lead Bio-Uptake Model (please refer to Consensus Agreement No. 6.G: &J 
Characterization issues). 

SIGNATORIES TO THE AGREEMENT: 

We the undersigned have reached the above agreement on this 7th day of August 1997. 



NAVAL BASE NORFOLK PARTNERSHIP 
EIJMAN HEALTH RISK ASSESSMENT 

CONSENSUS AGREEMENT #6.B 

TOPIC: Current and Future Land Use of Sit& at Naval Base Norfolk - 

SUMMARY AND BASIS OF AGREEMENT: 

Both the current and future land use of each site identified at Naval Base Norfolk should be 
considered individually, but in the context of being part of an operating naval base for which there 
are no plans for closure. This site-specific consideration of land use is consistent with the 
following USEPA guidance documents: National Oil and Hazardous Substances Pollution 
Contineencv Plan (1990); Risk Assessment Guidance for Sunerfund CRAGS). Volume I. Human 
Health Evaluation Manual CPaxt A). Interim Final (1989); and Guidance on Land Use in the 
CERCLA Process (1995). Land use for those sites, and adjacent areas, that are -within the 
boundaries and jurisdiction of the Naval Base are guided by the policies and plans set for&in the 
document entitled Naval Base Norfolk 2010 Land Use Plan, dated August 1995 (U.S. Navy, 
1995). The basis for the development and evaluation of appropriate, site-specific exposure 
scenarios applicable to all investigated environmental media, as welI as the subsequent derivation 
of risk-based cleanup goals, if necessary, that are protective of human health under the identified 
land use pattern(s) will be stated in the risk assessment, as well as in the signed Record of Decision 
(ROD), with a reference to the Naval Base Norfolk 20 10 Land Use Plan. This land use plan, 
COMNAVBASENORVA INST llOll.lOB, and COMNAVBASENORVA INST 11011.12D 
state the policy and mechanisms to ensure that changes in land use impacting a previously 
evaluated and/or remediated site will be identified, and that proper action wiII be taken to address 
the change in land use at the site. 

For sites where future land use is uncertain or not outlined in the Naval Base Norfolk 2010 Land 
Use Plan, then early discussions among members of the Naval Base Partnership, with input from 
the USEPA Region III, the Commonwealth of Virginia Department of Environmental Quality 
(VADEQ) and Navy risk assessment contractor(s), will determine the reasonably anticipated use 
of the site(s), prior to the commencement of risk assessment tasks. Such early discussions will 
provide an agreed-upon focus for the development of the risk zsessment and subsequent remedial 
objectives. However, sufficient uncertainty associated with some sites may warrant consideration 
and subsequent analyses of several land use alternatives in the risk assessment. 

It is also understood that the environmental medium allotted the greatest consideration with regard 
to land use at a particular site and surrounding area, is groundwater. Land use patterns guided by 
the aforementioned policies and partnership discussions with input from the regulatory agencies,‘in 
conjunction with available information regarding natural quality, hydrogeological characteristics 
and the presence or absence of groundwater use restrictions imposed by local government entities, 
will influence the evaluation of potential current and titure groundwater exposures via 
potable/non-potable use scenarios. The evaluation of groundwater exposure scenarios ih the 
human health risk assessment are addressed in Consensus Agreement 6.C. 



NAVAL BASE NORFOLK PARTNERSHIP 
HUMAN HEALTH RISK ASSESSMENT 

CONSENSUS AGREEMENT #6.B 

Any decisions reached pertaining to future land use are predicated on Naval Base assurance 
through appropriate policies and guidance provided to the Partnership that land-use patterns to 
which sites wilI be remediated cannot be ahered without review of the future protectiveness of the 
newly designated land use by the Naval Base and the regulators (USEPA Region m, the VADEQ 
and other appropriate agencies). When sites are assessed for or remediated to concentrations that 
are protective of individuals under any land use scenario other than unrestricted use (i.e., 
residential use), and the Naval Base proposes a change in land use at that site, or property adjacent 
to that site, the Naval Base will immediately not@ the regulators. The Naval Base will assess any 
proposed change in Iand use for protectiveness against the original or planned cleanup goals and 
will consult with the regulators regarding such an evaluation. No change in land use will be 
implemented without regulator concurrence that the original or planned remedy will remain human 
he&h protective, or unless the Naval Base first remediates site contaminants to lower 
concentrations corresponding to the proposed change. - - 

SIGNATORIES TO THE AGREEMENT: 

We the undersigned have reached the above agreement on this day of September 1997. 
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DATA USEABILITY WORKSHEET 
Site: St. Juliens Creek, Landfill B (Site 2) 

Medium: Groundwater 

Requirement 

Field Sampling 

Comment 

Discuss sampling problems and field conditions that 
affect data useability. 

No sampling problems were noted during the 
groundwater investigation at Site 2. 

Are samples representative of receptor exposure for this 
medium (e.g. sample depth, grab vs composite, filtered 
vs unfiltered, low flow, etc.)? 

Grab samples were collected from five monitoring 
wells. These samples are usable for consideration for 

direct exposure to current residents and future site 
workers. 

Assess the effect of field QC results on data useability. 
Field QC samples included trip blanks, field blanks, 

equipment rinsate blanks, and duplicates. The trip blank 
that was collected for this group of samples is TB- 

160797, TB-230797, and TB-3 10797. The field blanks 
associated with this group of samples are FB-150797- 

TAPG, FB- 150797-D12, and FB-230797DI3. The 
equipment rinsate blanks associated with this group of 
samples is EB-160797-GW, EB-230797-GW and EB- 
3 10797F-GW. Blank contamination is discussed under 
“Representativeness” and duplicate results are discussed 

under “Precision.” 

Summarize the effect of field sampling issues on the risk Field sampling issues will have no effect on the 
assessment, if applicable. groundwater risk assessment for Site 2. 

Analytical Techniques 

Were the analytical methods appropriate for quantitative 
risk assessment? 

Analyses were conducted in accordance with the EPA 
CLP organic and inorganic Statements of Work. 

Were detection limits adequate? 
Sample quantitation limits for some undetected 

compounds were above tap water RBCs in all samples. 
This issue will be discussed further in the uncertainty 

section of the risk assessment. 

See above comment. 
Summarize the effect of analytical technique issues on 
the risk assessment, if appiicable. 

Revision No. 0 3-15 January 1998 



,_ ---., EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill B (Site 2) 

Medium: Groundwater 

Requirement 

Data Quality Objectives 

Comment 

Precision - How were duplicates handled? A duplicate was not collected for this matrix. 

Accuracy - How were split samples handled? Not applicable. 

Representativeness - Indicate any problems associated 
with data representativeness (e.g., trip blank or rinsate 
blank contamination, chain of custody problems, etc.). 

Acetone, aluminum, antimony, 2-butanone, barium, 
bis(2-ethylhexyl)phthalate, bromodichloromethane, 

chloroform, carbon disulfide, chromium, 
dibromochloromethane, methylene chloride, mercury, 
silver, and zinc were detected in the various blanks. 

Analytes qualified with a ‘3” due to blank contamina.tion 
will be considered as non-detects during the risk 

assessment. 

Completeness - Indicate any problems associated with 
data completeness (e.g., incorrect sample analysis, 
incomplete sample records, problems with field 
procedures, etc.). 

No problems noted 

Comparability - Indicate any problems associated with 
data comparability. 

No problems noted. 

- 
Were the DQOs specified in the QAPP satisfied? Not applicable. A duplicate was not collected for this 

matrix. 

- 
Summarize the effect of DQO issues on the risk 
assessment, if applicable. 

Not applicable. 

- 

Revision No. 0 3-16 January 1998 



EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juiiens Creek, Landfill B (Site 2) 

Medium: Groundwater 

Requirement Comment 

Data Validation and Interpretation 

What are the data validation requirements for this 
region? 

For organic samples, validators are required to check the 
following items: holding times, instrument performance 

checks, initial calibrations, continuing calibrations, 
blanks, system monitoring compounds, matrix 

spikes/matrix spike duplicates, regional QA/QC, internal 
standards, target compound identification, contract 
required quantitation limits, tentatively identified 

compounds, system performance, and overall assessment 
of data. For organic samples, validators are required to 
check holding times, calibration, blanks, interference 

checks, laboratory control samples, duplicate samples, 
matrix spike samples, furnace atomic absorption QC, 
ICP Serial Dilution, sample result verification, field 
duplicates, and perform an overall assessment of the 

data. 

What method or guidance was used to validate the data? 
Region III modifications to “Laboratory Data Validation 

Functional Guidelines for Validating Organic (and 
Inorganic) Analyses”, USEPA 9/94 (and 4/93). 

The data validation method appears to be consistent with 
regional guidance 

Was the data validation method consistent with regional 
guidance? Discuss any discrepancies. 

Were all data qualifiers defmed? Discuss those which 
were not. 

All data qualifiers were defined. 

Which qualifiers represent useable data? 
B, J, K, L ,U, UJ ,UK, UL 

Revision No. 0 3-17 January 1998 



,..- 3\ EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill B (Site 2) 

Medium: Groundwater 

Requirement 

Which qualifiers represent unusable data? 

Comment 

R 

How are tentatively identified compounds handled? 
All TICS were reported with “J” qualit&rs to indicate 

that they are quantitative estimates. Only TICS that were 
determined not to be laboratory or field artifacts were 

reported. 

Not applicable. 
Summarize the effect of data validation and 
interpretation issues on the risk assessment, if 
applicable. 

Additional notes: 

Note: The purpose of this Worksheet is to succinctly summarize the data useability analysis and conclusions. Reference spe:cific 
pages in the Risk Assessment text to further expand on the information presented here. 

Revision No. 0 3-18 January 1998 



DATA USEABILITY WORKSHEET 
Site: St. Juiiens Creek, Landfill B (Site 2) 

Medium: Surface Soil 

Requirement I Comment 

Field Sampling 

Discuss sampling problems and field conditions that 
affect data useability. 

Are samples representative of receptor exposure for this 
medium (e.g. sample depth, grab vs composite, filtered 
vs unfiltered, low flow, etc.)? 

Assess the effect of field QC results on data useability. 

Summarize the effect of field sampling issues on the risk 
assessment, if applicable. 

No sampling problems were noted during the surface 
soil investigation at Site 2. 

Samples were collected corn depths ranging from 0- 1’ at 
Site 2. These depths are usable for consideration for 

contaminant transfer to groundwater, transfer to air, and 
also direct exposure for residents, trespassers, 

construction workers, and grounds keepers. Samples 
were collected using a stainless steel spoon and bowl. 

Field QC samples included trip blanks, field blanks, 
equipment rinsate blanks, and duplicates. The trip 

blank that apply to this group of samples includes TB- 
250697. Field blanks that apply to this group of samples 

include FB-230697-TAP and FB-230697-DI. The 
equipment rinsate blank that apply to this group of 

samples is EB-250697-SS. Blank contamination is 
discussed under “Representativeness” and duplicate 

results are discussed under “Precision.” 

Field sampling issues will have no effect on the surface 
soil risk assessment for Site 2. 

Analytical Techniques 

Were the analytical methods appropriate for quantitative 
risk assessment? 

Analyses were conducted in accordance with the EPA 
CLP organic and inorganic Statements of Work. 

Were detection limits adequate? 
Sample quantitation limits for numerous undetected 

compounds were above soil to groundwater and soil to 
air SSLs and residential soil RBCs in all samples. This 
issue will be discussed further in the uncertainty section 

of the risk assessment. 

Summarize the effect of analytical technique issues on 
the risk assessment, if applicable. 

See above comment. 

Revision No. 0 3-15 January 1998 



EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill B (Site 2) 

Medium: Surface Soil 

Requirement 

Data Quality Objectives 

Comment 

Precision - How were duplicates handled? 
The highest concentration of a compound detected in the 

duplicate samples was used in the risk assessment. 

Not applicable. 
Accuracy - How were split samples handled? 

Representativeness - Indicate any problems associated 
with data representativeness (e.g., trip blank or rinsate 
blank contamination, chain of custody problems, etc.). 

Acetone, altn-ninum, antimony, barium, 
bromodichloromethane, carbon disuhide, chloroform, 

copper, lead, nickel, silver, zinc, and methylene chloride 
were detected in the various blanks. Analytes qualified 

with a “B” due to blank contamination will be 
considered as non-detects during the risk assessment. 

No problems noted. 
Completeness - Indicate any problems associated with 
data completeness (e.g., incorrect sample analysis, 
incomplete sample records, problems with field 
procedures, etc.). 

No problems noted. 
Comparability - Indicate any problems associated with 
data comparability. 

Were the DQOs specified in the QAPP satisfied? 
Yes. Relative percent difference (RPD) was below ,the 

stated goal of ~25%. No MS/MSD analysis was 
performed for the organic and inorganic fractions of the 
sample delivery group containing all of the surface soil 

samples. 
- 

Summarize the effect of DQO issues on the risk 
assessment, if applicable. 

No MS&ED analysis was performed for the orgardc 
and inorganic fractions for the sample delivery group. 
Therefore, no assessment of the data quality could be 

performed due to lack of MSh4SD results. 

- 

Revision No. 0 January IL 998 



EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. J&ens Creek, Landfill B (Site 2) 

Medium: Surface Soil 

Requirement Comment 

Data Validation and Interpretation 

What are the data validation requirements for this 
region? 

For organic samples, validators are required to check the 
following items: holding times, instrument performance 

checks, initial calibrations, continuing calibrations, 
blanks, system monitoring compounds, matrix 

spikes/matrix spike duplicates, regional QAIQC, internal 
standards, target compound identification, contract 
required quantitation limits, tentatively identified 

compounds, system performance, and overall assessment 
of data. For organic samples, validators are required to 
check holding times, calibration, blanks, interference 

checks, laboratory control samples, duplicate samples, 
matrix spike samples, furnace atomic absorption QC, 
ICP Serial Dilution, sample result verification, field 
duplicates, and perform an overall assessment of the 

data. 

What method or guidance was used to validate the data? 
“Region III Modifications to“Laboratory Data Validation 

Functional Guidelines for Validating Organic (and 
Inorganic) Analyses”, USEPA 9194 (and 4193). 

The data validation method appears to be consistent with 
regional guidance. 

Was the data validation method consistent with regional 
guidance? Discuss any discrepancies, 

Were all data qualifiers defmed? Discuss those which 
were not. 

All data qualifiers were defmed. 

Which qualifiers represent useable data? 
B, J, K, L ,U, UJ ,UK, UL 

Revision No. 0 January 1998 



I -, EXEIIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill B (Site 2) 

Medium: Surface Soil 

Requirement 

which qualifiers represent unusable data? 

Comment 

R 

How are tentatively identified compounds handled? 
All TICS were reported with “J” qualifiers to indic.ate 

that they are quantitative estimates. Only TICS that were 
determined not to be laboratory or field artifacts were 

reported. 

Not applicable. 
Summarize the effect of data validation and 
interpretation issues on the risk assessment, if 
applicable. 

Additional notes: 

Note: The purpose of this Worksheet is to succinctly summarize the data useability analysis and conclusions. Reference specific 
pages in the Risk Assessment text to further expand on the information presented here. 

_, .-‘, 
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DATA USEABILITY WORKSHEET 
Site: St. JuIiens Creek, Landfill B (Site 2) 

Medium: Subsurface Soil 

Requirement 

Field Sampling 

Comment 

Discuss sampling problems and field conditions that No sampling problems were noted during the subsurface 
affect data useability. investigation at Site 2. 

Are samples representative of receptor exposure for this 
medium (e.g. sample depth, grab vs composite, filtered 
vs unfiltered, low flow, etc.)? 

Samples were collected from depths ranging from O-6’ at 
Site 2. These depths are usable for consideration for 

contaminant transfer to groundwater with current 
exposure to residents, and transfer to air as well as, 

direct exposure for construction workers in an 
excavation scenario. Samples were collected using 
either a direct push sample barrel or a split spoon 

sampler. 

Assess the effect of field QC results on data useability. 
Field QC samples included trip blanks, field blanks, 
equipment tinsate blanks, and duplicates. The trip 

blank that apply to this group of samples includes TB- 
250697. Field blanks that apply to this group of samples 

include FB-230697-TAP and FB-230697-DI. The 
equipment r&ate blank that apply to this group of 

samples is EB-250697-SB. Blank contamination is 
discussed under “Representativeness” and duplicate 

results are discussed under “Precision.” 

Summarize the effect of field sampling issues on the risk 
assessment, if applicable. 

Field sampling issues will have no effect on the 
subsurface soil risk assessment for Site 2. 

Analytical Techniques 

Were the analytical methods appropriate for quantitative 
risk assessment? 

Analyses were conducted in accordance with the EPA 
CLP organic and inorganic Statements of Work. 

Were detection limits adequate? 
Sample quantitation limits for numerous undetected 

compounds were above soil to groundwater and soil to 
air SSLs and residential soil RBCs in all samples. Tbis 
issue will be discussed further in the uncertainty section 

of the risk assessment. 

Summarize the effect of analytical technique issues on 
the risk assessment, if applicable. 

See above comment. 

Revision No. 0 3-15 January 1998 



EXHI&T 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill B (Site 2) 

Medium: Subsurface Soil 

Requirement 

Data Quality Objectives 

Comment 

Precision - How were duplicates handled? 
The highest concentration of a compound detected in the 

duplicate samples was used in the risk assessment. 

Not applicable. 
Accuracy - How were split samples handled? 

Representativeness - Indicate any problems associated 
with data representativeness (e.g., trip blank or rinsate 
blank contamination, chain of custody problems, etc.). 

Acetone, aluminum, antimony, barium, 
bromodichloromethane, carbon disulfide, chloroform, 

copper, lead, nickel, silver, zinc, and methylene chloride 
were detected in the various blanks. Analytes qualified 

with a “B” due to blank contamination will be 
considered as non-detects during the risk assessment. 

No problems noted. 
Completeness - Indicate any problems associated with 
data completeness (e.g., incorrect sample analysis, 
incomplete sample records, problems with field 
procedures, etc.). 

Comparability - Indicate any problems associated with 
data comparability. 

No problems noted. 

Were the DQOs specified in the QAPP satisfied? 
No. Relative percent di.Eerence (RPD) was above the 

stated goal of -35%. No MS/MSD analysis was 
performed for the organic and inorganic fractions of the 
sample delivery group containing all ofthe sub-surface 

samples. 

Summarize the effect of DQO issues on the risk 
assessment, if applicable. 

RPD goal was not satisfied. However, it is not unusual 
for soil samples to have RPDs up to 100% @PDs lfor 
the duplicate samples were under 100%) and still have 

no negative effect on the usability of the data. Ncl 
MS/MSD analysis was performed for the organic and 

inorganic fractions for the sample delivery group. 
Therefore, no assessment of the data quality could be 

performed due to lack of MS&ED results. 

Revision No. 0 3-16 January I998 



EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill B (Site 2) 

Medium: Subsurface Soil 

Requirement Comment 

Data Validation and Interpretation 

What are the data validation requirements for this 
region? 

For organic samples, validators are required to check the 
following items: holding times, instrument performance 

checks, initial calibrations, continuing calibrations, 
blanks, system monitoring compounds, matrix 

spikes/matrix spike duplicates, regional QA/QC, internal 
standards, target compound identification, contract 
required quantitation limits, tentatively identified 

compounds, system performance, and overall assessment 
of data. For organic samples, validators are required to 
check holding times, calibration, blanks, interference 

checks, laboratory control samples, duplicate samples, 
matrix spike samples, furnace atomic absorption QC, 
ICP Serial Dilution, sample result verification, field 
duplicates, and perform an overall assessment of the 

data. 

What method or guidance was used to validate the data? 
“Region III Modifications to”Laboratory Data Validation 

Functional Guidelines for Validating Organic (and 
Inorganic) Analyses”, USEPA 9194 (and 4/93). 

The data validation method appears to be consistent with 
regional guidance. 

Was the data validation method consistent with regional 
guidance? Discuss any discrepancies. 

Were all data qualifiers defined? Discuss those which 
were not. 

All data qualifiers were defined. 

Which qualifiers represent useable data? 
B, J, K, L ,U, UJ ,UK, UL 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill B (Site 2) 

Medium: Subsurface Soil 

Requirement I Comment 

Which qualifiers represent unusable data? 

How are tentatively identified compounds handled? 
All TICS were reported with “.I” qualifiers to indicate 

that they are quantitative estimates. Only TICS that were 
determined not to be laboratory or field artifacts were 

reported. 

Not appiicable. 
Summarize the effect of data validation and 
interpretation issues on the risk assessment, if 
applicable. 

Additional notes: 

Note: The purpose of this Worksheet is to succinctly summarize the data useability analysis and conclusions. Reference specific 
pages in the Risk Assessment text to further expand on the information presented here. 

Revision No. 0 January 1998 



DATA USEABILITY WORKSHEET 
Site: St. Juliens Creek, LandFill B (Site 2) 

Medium: Sediment 

Requirement 

Field Sampling 

Comment 

Discuss sampling problems and field conditions that 
affect data useability. 

No sampling problems were noted during the sediment 
investigation at Site 2. 

Crab samples were collected from depths ranging from 
Are samples representative of receptor exposure for this O-1’ at Site 2. These samples are usable for 
medium (e.g. sample depth, grab vs composite, filtered consideration for direct exposure to current trespassers 
vs unfiltered, low flow, etc.)? and future residents. 

Field QC samples included trip blanks, field blanks, 
Assess the effect of field QC results on data useability. equipment r&ate blanks, and duplicates. The trip 

blanks that were collected for this group of samples are 
TB-260697 and TB-140797. The field blanks 

associated with this group of samples are FB-230697- 
TAP and FB-230697-DI. The equipment r&ate blanks 
associated with this group of samples are EB-260697- 
SD&S and EB-140797-SD. Blank contamination is 
discussed under “Representativeness” and duplicate 

results are discussed under “Precision.” 

Field sampling issues will have no effect on the sediment 
Summarize the effect of field sampling issues on the risk risk assessment for Site 2. 
assessment, if applicable. 

Analytical Techniques 

Were the analytical methods appropriate for quantitative 
risk assessment? 

Analyses were conducted in accordance with the EPA 
CLP organic and inorganic Statements of Work. 

Were detection limits adequate? Detection limits appear to be adequate. 

Not applicable. 
Summarize the effect of analytical technique issues on 
the risk assessment, if applicable. 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill B (Site 2) 

Medium: Sediment 

Requirement Comment 

Data Quality Objectives 

Precision - How were duplicates handled? The highest concentration of a compound detected in the 
duplicate samples was used in the risk assessment. 

Accuracy - How were split samples handled? Not applicable. 

Representativeness - Indicate any problems associated 
with data representativeness (e.g., trip blank or rinsate 
blank contamination, chain of custody problems, etc.). 

Acetone, antimony, barium, bromodichloromethane, 
bis(2-etbylhe@)phthalate, chloroform, copper, lead, 

magnesium, methylene chloride, nickel, silver, and zinc 
were detected in the various blanks. Analytes qualified 

with a “B” due to blank contamination will be 
considered as non-detects during the risk assessment. 

Completeness - Indicate any problems associated with 
data completeness (e.g., incorrect sample analysis, 
incomplete sample records, problems with field 
procedures, etc.). 

No problems noted 

Comparability - Indicate any problems associated with 
data comparability. 

No problems noted. 

Were the DQOs specified in the QAPP satisfied? No. Relative percent difference for the semi-volatile and 
pesticides/PCBs fractions was above the stated goal of 

<2.5%. 

Summarize the effect of DQO issues on the risk 
assessment, if applicable. 

RPD goal was not satisfied. However, sediment samples 
routinely have RPDs up to 100% (RPDs for the 

duplicate fractions were below 63%) and still have no 
negative effect on the usability of the data. 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill B (Site 2) 

Medium: Sediment 

Requirement Comment 

Data Validation and Interpretation 

What are the data validation requirements for this 
region? 

For organic samples, validators are required to check the 
following items: holding times, instrument performance 

checks, initial calibrations, continuing calibrations, 
blanks, system monitoring compounds, matrix 

spikes/matrix spike duplicates, regional QNQC, internal 
standards, target compound identification, contract 
required quantitation limits, tentatively identified 

compounds, system performance, and overall assessment 
of data. For organic samples, validators are required to 
check holding times, calibration, blanks. interference 

checks, laboratory control samples, duplicate samples, 
matrix spike samples, furnace atomic absorption QC, 
ICP Serial Dilution, sample result verification, field 
duplicates, and perform an overall assessment of the 

data. 

What method or guidance was used to validate the data? 
Region III modifications to “Laboratory Data Validation 

Functional Guidelines for Validating Organic (and 
Inorganic) Analyses”, USEPA 9/94 (and 4/93). 

The data validation method appears to be consistent with 
regional guidance 

Was the data validation method consistent with regional 
guidance7 Discuss any discrepancies. 

Were all data qualifiers defined? Discuss those which 
were not. 

All data qualifiers were defined. 

Which qualifiers represent useable data? 
B, J, K, L ,U, UJ ,UK, UL 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill B (Site 2) 

Medium: Sediment 

Reqbirement Comment 

Which qualifiers represent unusable data? R 

How are tentatively identified compounds handled? 
All TICS were reported with “J” qualifiers to indicate 

that they are quantitative estimates. Only TICS that were 
determined not to be laboratory or field artifacts were 

reported. 

Not applicable. 
Summarize the effect of data validation and 
interpretation issues on the risk assessment, if 
applicable. 

Additional notes: 

Note: The purpose of this Worksheet is to succinctly summarize the data useability analysis and conclusions. Reference specific 
pages in the Risk Assessment text to further expand on the information presented here. 
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DATA USEABILITY WORKSHEET 
Site: St. Juliens Creek, Landfill B (Site 2) 

Medium: Surface Water 

Requirement 

Field Sampling 

Comment 

Discuss sampling problems and field conditions that 
affect data useability. 

Due to dry conditions only one surface water sample was 
collected at this site. 

Are samples representative of receptor exposure for this 
medium (e.g. sample depth, grab vs composite, filtered 
vs unfiltered, low flow, etc.)? 

One grab samples were collected at this site. This 
sample is usable for consideration for direct exposure to 

current trespassers and site workers. 

Assess the effect of field QC results on data useability. 
Field QC samples included trip blanks, field blanks, 

equipment rinsate blanks, and duplicates. The trip blank 
that was collected forthis group of samples is TB- 

140797. The field blanks associated with this group of 
samples are FB-230697-TAP and FB-230697-DI. 

Blank contamination is discussed under 
“Representativeness” and duplicate results are discussed 

under “Precision.” 

Summarize the effect of field sampling issues on the risk 
assessment, if applicable. 

Results are available for one location only. This will be 
discussed in the uncertainty section of the risk 

assessment. 

Analytical Techniques 

Were the analytical methods appropriate for quantitative 
risk assessment? 

Analyses were conducted in accordance with the EPA 
CLP organic and inorganic Statements of Work. 

Were detection limits adequate? 
Sample quantitation limits for some undetected 

compounds were above AWQC values in all samples. 
This issue will be discussed further in the uncertainty 

section of the risk assessment. 

See above comment. 
Summarize the effect of analytical technique issues on 
the risk assessment, if applicable. 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill B (Site 2) 

Medium: Surface Water 

Requirement Comment 

Data Quality Objectives 

Precision - How were duplicates handled? The highest concentration of a compound detected in the 
duplicate samples was used in the risk assessment. 

Accuracy - How were split samples handled? Not applicable. 

Representativeness - Indicate any problems associated 
with data representativeness (e.g., trip blank or rinsate 
blank contamination, chain of custody problems, etc.). 

Acetone, barium, bromodichloromethane, chloroform, 
copper, lead, magnesium, methylene chloride, nickel, 
silver, and zinc were detected in the various blanks. 

Analytes qualified with a “B” due to blank contamination 
will be considered as non-detects during the risk 

assessment. 

Completeness - Indicate any problems associated with 
data completeness (e.g., incorrect sample analysis, 
incomplete sample records, problems with field 
procedures, etc.). 

No problems noted 

Comparability - Indicate any problems associated with 
data comparability. 

No problems noted. 

Were the DQOs specified in the QAPP satisfied? No. Relative percent difference was above the stated 
goal of <20% for the total metals. 

Summarize the effect of DQO issues on the risk 
assessment, if applicable. 

RPD goal was not satisfied for the total metals fraction. 
The RPD of 3 8% for this sample/duplicate pair will not 

negatively effect the usability of the data. 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill B (Site 2) 

Medium: Surface Water 

Requirement Comment 

Data Validation and Interpretation 

What are the data validation requirements for this 
region? 

For organic samples, validators are required to check the 
following items: holding times, instrument performance 

checks, initial calibrations, continuing calibrations, 
blanks, system monitoring compounds, matrix 

spikes/matrix spike duplicates, regional QAIQC, internal 
standards, target compound identification, contract 
required quantitation limits, tentatively identified 

compounds, system performance, and overall assessment 
of data. For organic samples, validators are required to 
check holding times, calibration, blanks, interference 

checks, laboratory control samples, duplicate samples, 
matrix spike samples, furnace atomic absorption QC, 
ICP Serial Dilution, sample result verification, field 
duplicates, and perform an overall assessment of the 

data. 

What method or guidance was used to validate the data? 
Region III modifications to “Laboratory Data Validation 

Functional Guidelines for Validating Organic (and 
Inorganic) Analyses”, USEPA 9/94 (and 4/93). 

The data validation method appears to be consistent with 
regional guidance 

Was the data validation method consistent with regional 
guidance? Discuss any discrepancies. 

Were all data qualifiers defined? Discuss those which 
were not. 

All data qualifiers were defined. 

Which qualifiers represent useable data? 
B, J, K, L ,U, UJ .UK, UL 
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EXHIBIT 3-3 

DATA USEABILI’IY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill B (Site 2) 

Medium: Surface Water 

Requirement Comment 

Which qualifiers represent unusable data? R 

How are tentatively identified compounds handled? 
All TICS were reported with “P’ qualifiers to indic,ate 

that they are quantitative estimates. Only TICS that were 
determined not to be laboratory or field artifacts were 

reported. 

Not applicable. 
Summarize the effect of data validation and 
interpretation issues on the risk assessment, if 
applicable. 

Additional notes: 

Note: The purpose of this Worksheet is to succinctly summarize the data useability analysis and conclusions. Reference specific 
pages in the Risk Assessment text to further expand on the information presented here. 
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Site 2 

Deep Groundwater Current/Future 



TABLE 2.1 
OCCURRENCE. DISTRIELJWW AND SELECTION OF C”EMlCALS OF POTENTIAL CONCERN 

St JUrens C-e& - Landnl B (S4te 2) 

2/21198 



TABLE 3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

St Juliens Creek - Landfill B (Site 2) 

Scenario Timeframe: Current 
Medium: DeepGmundwater 
Exposure Medium: Groundwater 
Fxwsure Point: Offsite 

I of 

Potential 

Concern 

I-- Manganese 

hlorofonn 

II Chemical 

- 
‘4 
w 

114.25 N/A 228 Do mti 0.228 Max (1) 0.114 Mean-N (1) 
3.25 N/A 800 mu 0006 Max (1) 0003 Mean-N (1) 

Statistics: Maximum Detected Value (Max). 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T) Mean of Log-transformed Data (Mean.?); 

Mean of Normal Data (Mean-N). 

(1) As stated in the Risk Assessment Assumptions Document presented in Appendix F of this report, exposure pant concentrations for this media wtll conslst of the maximum detected concentration and the arithmetic mean 

‘l/98 



TABLE 4 2 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Jullen’s Creek - Landfill B (Stie 2) 

Exposure Medium: Deep Groundwater 

~ 

Exposure Route Parameter Parameter Definftbn Units RME RME CT CT 

Code 
intake Equatbnl 

Value Ratbnale/ Value Ratbnale/ Model Name 
Reference Reference 

lngestbn cw Chemkal Concentratbn in Water mgn See Table 3 See Table 3 See Table 3 See Table 3 
IR-W lngestbn Rate of Water l/day 

Chronic Dally Intake (CDI) (mglkg-day)= 
1 EPA, 1989b 1 EPA, 1989b CW X IR-W X EF X ED x l/BW X l/AT 

EF Exposure Frequency dayslyear 350 EPA, 1991 350 EPA, 1991 
ED Exposure Duration y&US 6 EPA, 1991 6 EPA, 1991 
BW Body Weight ko 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989a 25,550 EPA, 1989a 
AT-N Averaglng Time - Non-Cancer days 2,190 EPA, lS89a 2.190 EPA, 1989a 

Dermal cw Chemkal Concentmtkm In Water “KM See Table 3 See Table 3 See Table 3 See Table 3 

SA Skin Surface Area cm2 

Chronic Dally Intake (CDI) (mg/kg-day)= 

7,ZW EPA, 19951, 7,200 EPA, 1995b CWXBAXPCXETXEFXEDXCFXl/BWXl/AT 
PC Permeability Constant cmJhr Chemical SpecUic EPA, 1992 Chemkal Specific EPA, 1989 
ET Exposure Time hours 0.2 EPA, 1989a 0.2 EPA, 1989a 
EF Exposure Frequency days/year 350 EPA, 1991 350 EPA, 1991 
ED utposure Duratbn years 6 EPA, 1991 6 EPA, 1991 

CF Volumetrk Convenbn Factor for Water I/cm’ 0001 EPA, 1989 1 EPA, 1989 
BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C AveragIng Time _ Cancer days 25,550 EPA, 1989a 25,550 EPA, 1989a 
AT-N Avenglng Time - Non-Cancer days 2,190 EPA, 1989a 2,190 EPA, 1989a 

Sources: 

EPA, 1989% Rkk Assessment Guklance for Superfund. Vol. 1: Human Health Evaluatbn Manual, Part A. OERR. EPA/54Wt-89/002. 

EPA, 1989b: Exposure Factors Handbook, July 1989. EPA16001889/043 

EPA, 1991: Risk AsseSSment G&dance for Superfund. Vol. 1: Human Health Evaluatbn Manual - Supplemental Guldancs, Standard Default Exposure Factors fnterlm Fmal. OSWER Direct&e 9285 6-03, 

EPA, 1992: Dermal Exposure Assessment: PrinClpleS and Applkatbns. EPA1600/B91/0118. The skin surface area presented In 811s table was derfad by averagIng the moan child (2 to 7 yews) malo and female MfUeS. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technkal Gukfance manual, Regbn Ill, EPA1903-K-95003. 

EPA, lSS5b: Exposure Factors Handbook, June 1995, EPA160WP-951002A 

2121198 



TABLE 4.3 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Julien’s Creek _ Landfill B (Site 2) 

Exposure Route 

Ingestion 

Dermal 

[Scenario Timeframe: Current/Future 

Parameter 

Code 

Parameter Definition 

I 
CW IChemical Concentration in Water 

IR-W Ingestion Rate of Water 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time. Cancer 

AT-N Averaging Time. Non-Cancer 

CW Chemical Concentration in Water 

SA Skin Surface Area 

PC Permeability Constant 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

Volumetric Conversion Factor for Water 

Inhalation (1) ’ I I I 

Units 

man 
Vday 

days/year 

yl?XS 

kg 

days 

day+ 

mofl 
cm’ 

cndhr 

hours 

days/year 

years 

l/cm’ 

kg 

days 

days 

) Inhalation exposure to groundwater for adults till be evaluated using the Foster and Chrotowski Shower f 

3urces: 

RME 

Value 

See Table 3 

2 

350 

30 

70 

25,550 

8,780 

See Table 3 

18,159 

:hemical Specific 

0.2 

350 

30 

0.001 

70 

25,550 

8.7M) 

I 

See Table 3 

EPA, 1902 

EPA, 1992 

EPA, 1089 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1991 

EPA, 1080 

EPA, 1089 

See Table 3 

18,150 

Chemical Specrfrc 

02 

350 

30 

O.eQl 

70 

25,550 

I 

CT Intake Equation/ 

Rationale/ Model Name 

Chronic Daily Intake (CDI) (mglkg-day): 

j 

EPA, 1089 

EPA, 1089 

EPA, 1991 

EPA, 1001 

EPA, 1089 

EPA, 1991 

EPA. 1989 

EPA, 1089 

I 

Chronic Daily Intake (CDI) (mglkgday)= 

CWxSAxPCwEfxEFnEDxCFw1/BWxl/AT 

del 

EPA, 1989. Risk Assessment Guidance fof Superfund. Vol. 1. Human Health Evaluation Manual, Part A. OERR. EPAJ540/1-891002 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1. Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final OSWER Directive 9285.8-03, 

EPA, 1002: Dermal Exposure Assessment: Principles and Applications. EPA/6W/8-91/0118. The skin surface area presented in this table was derived by averaging the mean adult male and female values 

1198 



TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Juliens Creek - Landfill B (Site 2) 

Exposure Route 

D01illal 

*u,ces: 

Exposure Medium: Deep Groundwater 

Receptor Population: Constructioh Worker 

Unik RME 

Value 

cw Chemical Concentration in Water mM See Table 3 

SA Skin Sutiace Area cm2 5.300 

PC Permeability Constant cmlhr Chemical Specific 

ET Exposure Time hours 1 

EF Exposure Frequency days/year 250 

ED Exposure Duratton years 25 

CF Volumetric Conversion Factor for Water l/cm’ 0.001 

BW Body Weight kg 70 

AT-C Averaging Time -Cancer days 25.550 

AT-N Averaging Time - Non-Cancer days 9,125 

RME 

Rationale/ 

Reference 

See Table 3 

EPA, 1992 

EPA, 1992 

EPA, 1989 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1991 

EPA, 1989 

EPA. 1989 

CT 

Value 

See Table 3 

5.300 

Chemical Specific 

1 

250 

25 

1 

70 

25,550 

9,125 

CT 

Rationale/ 

Reference 

See Table 3 

EPA, 1992 

EPA, 1969 

EPA, 1989 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1991 

EPA, 1989 

EPA, 1989 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mglkg-day)= 

CWXSAXPCXETXEFXEDXCFXIBWX~~AT 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1. Human Health Evaluation Manual, Part A OERR. EPA1540/1-89!002 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol 1 Human Health Evaluation Manual Supplemental Guidance, Standard Default Exposure Factors lntenm Final OSWER Directive 9285.6-03. 

EPA, 1992: Dermal Exposure Assessment: Principles and Appllcabons. EPA16CO/8-QlXlllB The skin surface area presented in this table was deriied by averaging the mean adult male and female values 

Z/21/98 



TABLE 5.1 
NON-CANCER TOXICITY DATA -- ORAUDERMAL 

St. Juliens Creek - Landfill B (Site 2) 

Chemical 
of Potential 

Concern 

Manganese 

Chloroform 

Chronic/ Oral RfD Oral RfD 
Subchronic Value Units 

Chronic 1.4E01 mg/kg/day 

Chronic 1 OE-02 mglkglday 

Oral to Dermal Adjusted Units Primary Combined Sources of RfD: Dates of RfD: 
Adjustment Factor Dermal Target Uncertainty/Modifying Target Organ Target Organ 

Rrn Organ Factors (MM/DD/YY) 

1.90 1.4E-01 mglkglday NOAEL 2 IRIS 11117/97 

1.00 1 .OE-02 mg/kg/day NOAEL 1001 IRIS 1 l/17/97 

IRIS = Integrated Risk Information System 

'II98 



TABLE 6.1 
CANCER TOXICITY DATA -- ORAUDERMAL 

St. Juliens Creek - Landfill B (Site 2) 

Chemical 
of Potential 
Concern 

langanese 
:hloroform 

Oral Cancer Slope Factor 

N/A 
6.1 E-03 

Oral to Dermal 
Adjustment 

Factor 

N/A 
1 .OE+OO 

Adjusted Dermal 
Cancer Slope Factor 

N/A 
6.1 E-03 

Units 

N/A 
mgikg-day -1 

Weight of Evidence/ 
Cancer Guideline 

Description 

N/A 
82 

Source 

N/A 
IRIS 

Date (2) 
(MM/DDPP/) 

N/A 
11 /I 7197 

IRIS = Integrated Risk Information System 
HEAST= Health Effects Assessment Summary Tables 

(1) Provide equation for derivation in text. 
(2) For IRIS values, provide the date IRIS was searched. 

For HEAST values, provide the date of HEAST. 
For NCEA values, provide the date of arti’cle provided by NCEA. 

EPA Group: 
A - Human carcinogen 
Bl - Probable human carcinogen - indicates that limited human data are available 
B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 

Weight of Evidence: 
Known/Likely 
Cannot be Determined 
Not Likely 

2121198 



TABLE 7.1.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

St Julbns Creek - Landfill 6 (Ske 2) 

u Medlum: Deep Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Ontne 

Receptor Populatbn: Resident 

Receptor Age: Adult 

Exposure 

Route 

lgestbn 

ermal 

Chemical 

ot Potent!& 

Concern 

Manganese 

Chlorotorm 

Manganese 

Medium 

EPC 

Value 

0 226 

0.006 

Mcdlum 

EPC 

Units 

wn 

mgn 

Route 

EPC 

Value 

Routs 

EPC 

Units 

0.226 mgll 

0.M mg/l 

EPC 

Selected 

for Hazard 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose 
Relerence 

Dose UnlOl 

Relerence 

Concentratbn 
Re@rence 

Concentratbn 

Unns 

Hazard 

Quotient 

Chloroform 

0.226 

0 006 

wn 

mgn 

Caku’aUon .I 
M 6.2E-03 mg/kg-day 1.4E-01 mgikglday 4.5E.02 

M 1.6E-04 mgikg-day 1 .OE-02 NIA NIA 1.6E-02 WWW 
0 226 mgll M 7 lE-06 mg/kg-day 1.4E-01 mglkglday NIA N/A 5 lE-05 

0006 mm M 3.3E-06 mglkg-day l.OE-02 mglkglday NIA N/A 3 JE-04 

I oar rtararo moex Across wr txposure KoutewPathmys 11 6.1E-02 



EwpSUP3 

Route 

- 
g&on 

ermal 

- 
= Medium I 

Medium 

EPC 

Value 

0.114 

0.003 

0.114 

0.003 

Chemical 

Of Potential 

Concern 

anganese 

hloroform 

anganrse 

hloroform 

Medium 

EPC 

Units 

- 
ms/1 

mgn 
mg/t 

mgll 

Route 

EPC 

Value 

- 
0.11 

0.00 

0 11 

000 

TABLE 7.1.CT 

CALCULATlON OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 

St Jullens Creek - Landfill B (Site 2) 

Route 

EPC 

UniOl 

wn 
m@ 
wn 
mgll 

EPC 

Selected 

for Hazard 

Calculation 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

3.1E-03 

6.9~~06 

3.6E-06 

1.6E-06 

Intake 

(Non-Cancer) 

unns 

=Wg-day 

WWW 

w&-day 
mglkg-day 

Reference 

Dose 

1.4E-01 

l.OE-02 

1 4E-01 

1 OE-02 

Total 

Reference 

Dose units 

- 
WUWW 
mglkglday 

mgikglday 

mglkglday 

- 
rd Index Acn 

Reference 

Concentratbn 

NIA 

N/A 

N/A 

N/A 

All Exposure I 

Reference 

Concentitbn 

UnHS 

N/A 

WA 

N/A 

N/A 

tes/Pathways 

Hazard 

Quotient 

2.2B02 

B.SE-03 

2 5E-05 

1 BE-04 

31E-02 
- 



TABLE 7.2.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

St Juliens Creek - Landfill B (We 2) 

Scenarb Tlmeframe: Current 

I Medium: Deep Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Onsite 

Receptor Populatbn: Resident 
Receotor Aoe: Child 

In gestbn 

ermal 

Manganese 

Chloroform 

Manganese 

Chloroform 

2.3E-01 

6.OE-03 

2 3E-01 

6.OE-03 

wl 

mgn 

mgn 

wn 

2.3E-01 mgll 

60E-03 mgn 

2.3P01 wn 

6 OE-03 wn 

M 3.6E-03 vh-w 1 4E-01 WWW N/A N/A 2.6E-02 

M 9.6E-05 mgikg-day 1 .OE-02 NIA N/A 9 6E-03 WwdaY 
M 1 OE-05 mglkg-day 1 4E-01 mglkglday N/A NIA 7 5E-05 

M 4.9E-06 mglkg-day l.OE-02 mglkglday N/A N/A 4.9B04 

L= - 
M = wxtlum specm Total Hazard Index Acroee All Exposure Routes/Pathways 11 3.6E-02 

Exposure 

Route 

Chemkal Medium 

of Potential EPC 

Gancem Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Unfk 

EPC 

Selected 

tar Hazard 

Calculatbn 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose 

Reference 

Dose UnlOr 

Reference Reterence Hazard 

Concentratbn Concentratbn Quotient 

Units 



TABLE 7.2.CT 

CALCULATION OF NOKCANCER HAZARDS 

CENTRAL TENDENCIES 

St. Julbns Creek _ Landfill B (S&e 2) 

Medium: Deep Groundwater 

Exposure Medium: Gmundwter 

Exposure Point Onsite 

Receptor Populatbn: ResMent 
~)u.l.,,w b”W PhllA 

Exposure 

Route 

Chemkal Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Unit.3 

Route 

EPC 

Value 

Route 

EPC 

Unite 

EPC 

Selected 

for Hazard 

Celculatbn 

Intake 

(Non-Cancer) 

In, g&ion 

D< ?m)d 

I 
Manganese 

Chloroform 

Manganese 

Chloroform 

0.114 mgn 0 114 m@ M 
0.003 mgn 0 003 mgn M 
0 114 wn 0 114 wn M 
0 003 mgll 0.003 mg/l M 

1.6E-03 

5.2E-05 

5.3E-06 

2 7E-06 

mglkg-day 

mgikg-day 

mglkg .day 

mglkg-day 

1.4E-01 

l.OE-02 

1.4E-01 

1 OE-02 

w&Way 

WWdaY 

WWdaY 
mglkglday 

N/A N/A 1.3E-02 
NIA N/A 5 2E-03 
NIA N/A 3 6E-05 
NIA N/A 2 7E-04 

M = MMl”rn specni Total Hazard Index Across All Exposure Routes/Pathways r 

Intake 

(Non-Cancer) 

Untts 

Reference 

Dose 

Reference 

Dose Units 
Reference Reference Hazard 

Concentration Concentratbn Ctuotbnt 

Units 



Exposure 

Route 

!rmal 

Exposure Medium: Deep Groundwater 

Receptor Populatbn: Constructbn Worker 

Chembal 

of Potential 

Concern 

langanese 

:hloroform 

Medium 

EPC 

Value 

Medium Route 

EPC EPC 

Units Value 

TABLE 7 3.RME 
CALCULATION OF NON-CANCER W\ZARDS 

REASONABLE MAXIMUM EXPOSURE 

St Julbns Creek- Landfill 6 (Site 2) 

2.3E-o 

6.OE-0: 

Route 

EPC 

Units 

- 
mg/l 

wn 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

Intake 

(Non-Cancer) 

5.9E-06 

2.6E-06 

Intake 

(Non-Cancer) 

Units 

mglkg-day 

mg/kg-W 

Relerence 

Dose (2) 

1.4E-01 

l.OE-02 

Reference 

Dose Units 

- 
mglhglday 

mgwday 

Reference 

~oncentratbn 

N/A 

N/A 

NJA 

tUA 
4.2E-05 

2.6E-04 

Total Hazard Index Across All utposure Routes/Pethmyr 3.2E-04 

Concentratbn 

Unb 



\ 
i 

TABLE 7.3.CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 

St Juliens Creek - Landfill B (Site 2) 

Exposure Medium: Deep Groundwater 

Receptor Populatbn: Constructbn Worker 

Exposure Exposure Chemkal Chemkal Medium Medium Medium Medium Route Route Route Route EPC EPC Intake Intake Intake Intake Reference Reference Reference Reference Reference Reference Reference Reference Hazard Hazard 

Route Route of Potential of Potential EPC EPC EPC EPC EPC EPC EPC EPC Selected Selected (Non-Cancer) (Non-Cancer) (Non-Cancer) (Non-Cancer) Dose (2) Dose (2) Dose Units Dose Units Concentration Concentration Concentntbn Concentntbn Quotient Quotient 

Concern Concern Value Value Units Units Value Value units units for Hazard for Hazard Unb Unb Unks Unks 
Calculation (1) Calculation (1) 

Dermal Dermal Manganese Manganese 1 IE-01 1 IE-01 mg/l mg/l 1 IE-01 1 IE-01 mgil mgil M M 3.OE-06 3.OE-06 mglkg-day mglkg-day 1.4E-01 1.4E-01 mglkglday mglkglday N/A N/A N/A N/A 2 1 E-05 2 1 E-05 

Chloroform Chloroform 3 3E-03 3 3E-03 wfl wfl 3 3E-03 3 3E-03 wn wn M M 1.5E-06 1.5E-06 mglkg-day mglkg-day l.OE-02 l.OE-02 mgfkglday mgfkglday N/A N/A N/A N/A 1 5E-04 1 5E-04 

c c 
Total Hazard index Across All Exposure Rout&Pathways 1 Total Hazard index Across All Exposure Rout&Pathways 1 1,7E-04 1,7E-04 



TABLE 8.1 .RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill B (Site 2) 

Scenario Timeframe: Current 

dium: Deep Groundwater 

Exposure Medium: Groundwaler 

Exposure Point: Dffsite 

Receptor Population: Resident 

f&XeDiDr Ace: Adult II 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

lgestioo 

)ermal 

Manganese 0.228 

Chloroform 0.006 

Manganese 0.228 

Chloroform 0.006 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

0.228 wfl 
0.006 mu 
0.228 mgn 
0.006 wn 

(1) Specify MediumSpectftc (M) or Route-Specific (R) EPC selected for risk calculation. 

EPC Selected 

for Risk 

Calculation (1) 

M 

M 

M 

M 

Intake 

(Cancer) 

2.7E-03 

7.OE-05 
2.4E-06 

l.lE-06 

Intake 

(Cancer) 

Units 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

Total Rk 

Cancer Slope 

Factor 

N/A 
6.1 E-03 

N/A 

6.1E-03 

4cross All Expoa 

Cancer Slope 

Factor Units 

N/A 
mg/kg-day -1 

N/A 

mglkg-day -1 

e Routes/Pathways 

Cancer 

Risk 

N/A 
4.3E-07 

N/A 

6.9E-09 

4.4E-07 



TABLE 8.1 .CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill B (Site 2) 

~~ ~~ 
Scenario Timeframe: Current 

ium: Deep Groundwater 

Exposure Medium: Groundwater 
Exposure Point: Offsite 

Receptor Population: Resident 
Recentor Ane: Adult 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

igestion 

ermal 

Manganese 0.114 mgll 0.114 

Chloroform 0.003 mgn 0.003 

Manganese 0.114 mgn 0.114 

Chloroform 0.003 mgfl 0.003 

Medium 

EPC 

Units 

Route 
EPC 

Value 

(1) Specify Medium-Specific (Tbl) or Route-Specific (R) EPC selected for risk calculation. 

Route 

EPC 

Units 

mgll 

mgll 

mgll 
mgll 

EPC Selected 

for Risk 

Calculation (1) 

M 
M 

M 

M 

Intake 

(Cancer) 
Intake 

(Cancer) 

Untts 

1.3503 mglkg-day 
3.8E-05 mg/kg-day 
1.2E-06 mglkg-day 
6.2E-07 mglkg-day 

Total Ri 

Cancer Slope 

Factor 

- 
T Cancer Slope 

Factor Units 

N/A 
6.1603 

N/A 

6.lE-03 

noross All 

N/A 

mglkg-day -1 

N/A 

mglkg-day -1 

L 
Exposure RouteslPathways 

Cancer 

Risk 

N/A 
2.3E-67 

N/A 
3.8E-09 

2.4E-07 



TABLE 8.2.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill B (Site 2) 

Scenario Timeframe: Current 

t 

ium: Deep Groundwater 
Exposure Medium: Groundwater 

Exposure Point: Offsite 

Receptor Population: Resident 
Raeantnr Ana. Child 

Exposure 

Route 

Chemical 

of Potential 

Concern 

+ 

Chloroform 

Medium 

EPC 

Value 

2.3E-01 

6.OE-03 

2.3E-01 

6.OE-03 

Medium 

EPC 

Units 

wtn 
mgn 
mgll 

mgll 

Route Route 

EPC EPC 

Value Units 

2.3E-01 

6.OE-03 

2.3E-01 

6.OE-03 

mgn 
wfl 
wn 
mgll 

(1) Specify Medium-Specific (M) or Route-Specigc (R) EPC selected for risk calculation. 

EPC Selected 

for Risk 

Calculation (1) 

M 

M 

M 

M 

Intake 

(Cancer) 

1.2E-03 

3.3E-05 

9.OE-07 

4.2E-07 

Intake 

(Cancer) 

Units 

mglkg-day 

wW-W 
mglkg-day 

mglkgday 

Total Ri 

Cancer Slope 
Factor 

N/A 

6.1E-63 

N/A 

6.1E-03 

&cross All Exper 

Cancer Slope 

Factor Units 

N/A 

mglkg-day -1 

N/A 
mglkg-day -1 

3 Routes/Pathways 

Cancer 

Risk 

N/A 

2.OE-07 

N/A 
2.6E.09 

2.OE-07 



~ 

Receptor Population: Resident 

Exposure 

I 

Chemical 

Route of Potential 

Medium 

EPC 

Concern 

* 

Value 

l.lE-01 
3.3E-63 

l.lE-01 

Chloroform 3.3E-03 

TABLE 8.2.CT 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill B (Site 2) 

Medium 

EPC 

Units 

Route 
EPC 

Value 

mgll 

mgn 
mgn 
mgll 

l.lE-01 
3.3E-93 

1 .lE-01 

3.3E-03 

(1) Specify Medium-Specific @I) or Route-Specific (R) EPC selected for risk calculation. 

Route 

EPC 

Units 

mg/l 

mgn 

wn 
mgll 

EPC Selected 

for Risk 

Calculation (1) 

M 

M 

M 

M 

Intake 
(Cancer) 

6.3E-04 

1.8E-05 
46E-07 

2.3E-07 

Intake 

(Cancer) 

Units 

mgikg-day 

mgntg-day 

mglkg-day 

mg/kg-day 

Cancer Slope Cancer Slope 

Factor I Factor Units 

N/A 

6.1 E-03 

N/A 

6.1E-03 

N/A 

mglkgday -1 
N/A 

mglkgday -1 

Total Ri! Across All Exposure Routes/Pathways 

- 
Cancer 

Risk 

N/A 

l.lE-07 

N/A 

1.4E-09 

l.lE-07 



fi 

Receptor Population: Construction Worker 

/Receptor Age: Adult 

Chemical 
of Polenlial 

Concern 

knganese 

lhlorofonn 

Medium 
EPC 

Value 

2.3E-01 

6.OE-03 

Medium 

EPC 

Units 

mgll 

mgn 

TABLE 8.3.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill B (Site 2) 

Route 

EPC 

Value 

2.3E-01 
8.OE-03 

(1) Specify Medium-Specific (M) or RoutsSpecifrc (R) EPC selected for risk calculation. 

Route 

EPC 

Units 

wn 

wn 

EPC Selected 
for Risk 

Calculation (1) 

M 

M 

Intake 

(Cancer) 

7.5E-06 

3.5E-06 

Intake 
(Cancer) 

Units 

mglkg-day 

mglkg-day 

- 
T 

8.1E-03 mglkgday -1 

Total Risk Across All Exposure RouteslPathways [ 

Cancer 

Risk 

N/A 
2.1E-08 

2.lE-08 



1 
Receptor Population: Construction Worker 

(Receptor Age: Adult 

Chemical 

of Potential 

Concern 

tanganese 

:hloroform 

Medium 

EPC 

Value 

l.lE-01 
3.3E-03 

Medium 

EPC 

Units 

mgll 

wfl 

TABLE 8.3.CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill B (Site 2) 

Route 

EPC 

Value 

l.lE-01 
3.3E-03 

(I) Specify Medium-Specific (MJ or Route-Specific (R) EPC selected for risk calculation. 

Route 

EPC 

Units 

mgll 

wtn 

EPC Selected 

for Risk 

Calculation (1) 

M 
M 

3.8E-06 

1.9E-08 

Intake 

(Cancer) 

Units 

mglkg-day 
mglkg-day 

Cancer Slope 

Factor 

N/A 

8.1E-03 

Total Risk Across All Expor 

Cancer Slope 

Factor Units 

N/A 

mglkgday -1 



Site 2 

Shallow Groundwater Future 



TABLE 2.2 
OCCURRENCE, DlSTRlSUflON AND SELECTION OF CHEMICMS OF POTENTIAL CONCERN 

Cl. Jhna Cm& - LmrMl 8 (Site 2) 

CAS amned 

Mndmr 

7429905 Alndnun 

7440382-= 

7440393 hrh 

7440417 -M 

18549299 - 

74404M cc+m 

7440503C~~ 

74398Wko” 

7439921 L”* 

7439965*- 

744002ON*d 

7440224- 

744923Ll~‘~ 

7440622 “‘~~ 

744Ome zhc 

(1) (1) (2) 
Mllm.m 

(s) 
Mdnvnl hwdmml 

(4) 
hwhml uiis Locdlm OddOfl Rmaa cd COneentn(lM alck#wld Pdalls! Pdukld COPC Rmmdobr 

Corn Qdn* cmcrtntlm amlnr dhkrdnun FW=CY Ddu43m undra vahn TmdM~hb hWNlBC NwvI#: -9 P’ ’ * 
(TamdmUrn LIti* ---Ml bmm sauw mwal 

as4kdlm 

130 J 35sm J upll QW2S 4l4 29.44 35sm NA 37m NA NA YES mL 

6.2 6.2 J WM QW-3s IN I3 8.2 NA 0.045 M tw YES As1 

55.1 J 728 uon QWZS 314 l-l 728 NA 230 NA NA YES hsL 

0.58 J 0.77 J uon Qw2s z4 l-l 0.77 NA 0.018 im WL MS hsL 

12 J 58.3 J w w-25 Y4 4-7 se.3 t&A 18 100 MCL YES ASL 

15.4 J 15.4 J uon QW-2s IN 3-a 15.4 NA 22 NA NA No OSL 

6.3 K (1.3 J w QW3S IN 2-a 8.3 NA NA 13m MCL No 6sL 

1240 377m0 J W QW-2s 4i4 55 3770m Nh iim NA NA YES AS-L 

B.2 36.7 L uon QW-2s 214 l-l 30.7 NA 15 IS MCL YES ASL 

197 1380 w GW4S U4 l-l ,380 NA M NA NA YES ASL 

8.2 J 11.2 J w QW-3s Y4 4.7 11.2 NA 73 trn MCL MO ESL 

13 1.5 J 4 QW2S IN 3.3 1.5 NA 18 NA NA No BSL 

8.9 6.9 J w QW-2S II4 J-2 0.9 NA NA 2 WL YES ASL 

12.3 J 79.8 w QW-2S 3l4 49 79.0 NA 28 NA NA YES ASL 

15.3 319 w Qwa n4 $5 319 NA urn NA NA No BSL 

DdldtlOnr: 



TABLE 3.2 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

St Juliens Creek - Landfill B (Site 2) 

Scenano Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Shallow Groundwater 
.Exoosure Point: Onsite 

Chemical 

of 

Potential 

CO”C9,” 

uminum 

senic 
srium 

sryllium 
womium 

,” 

anganese 

rallium 

snadium 

Units Arithmetic 95% UCLof Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 

Mean Normal Detected Qualiiier Units 

Data Concentration Medium Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC EPC 

ValUe stattsttc Rationale Value Statistic Rationale 

w 10922.50 N/A 35506 J fwn 35.500 Max (1) 10.823 Mean-N (1) 

“9fl 2.70 N/A 0.2 J m9n 0.056 MZ4 0) 0.003 Mean-N (1) 

“9fl 339 15 N/A 726.00 mg/l 0.726 Mm (1) 0 339 Mean-N (1) 

w 0.59 N/A 0.77 J mgll 0 001 Max (1) 0061 Mean-N (1) 

“90 21 23 N/A 5630 J mgll 0 056 Max (1) 0021 Mean-N (1) 

ugn 151985 00 N/A 377000 00 J mgli 377 000 Max (1) 151 .Q65 Mean-N (1) 

ugn 604.25 NIA 136006 mg/l 1.360 MZ3X (9 0 804 Mean-N (1) 

w 248 NIA 690 J mgll 0.007 Max (1) 0.002 Mean-N (V 

u9n 20 68 WA 79 60 , m-an 0.060 M=3X 0.029 Mean-N (1) (1) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T): Mean of Log-transformed Data (Mean-T); 

Mean of Normal Date (Mean-N). 

(1) As stated in the Risk Assessment Assumpbons Document presented in Appendix F of this report exposure point concentrations for this media will consist of the maximum detected concentration and the arithmetic mean 

II98 



TABLE 4.1 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Julien’s Creek - Landfill B (Site 2) 

Medium: Shallow Groundwater 

Exposure Medium: Groundwater 

Receptor Populatiow Groundskeeper 

Exposure Route Parameter Parameter Defrnrtion Units RME RME CT CT 
Code 

Intake Equation/ 

Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Dermal CW Chemical Concentration in Water ms/l See Table 3 See Table 3 See Table 3 See Table 3 
SA Ski” Surface Area cm2 

Chronic Daily Intake (CDI) (mglkg-day)= 
5,300 EPA, 1992 5,300 

PC Permeability Constant 
EPA, IQ92 CWXSAXPCXETXEFXEDXCFXI~BWXI~AT 

Cm/h, Chemical Specific EPA, 1992 
ET Exposure Time 

Chemical Specific EPA, 1989 
hours 1 VADEQ, 1997 1 

EF Exposure Frequency 
VADEO, 1997 

days/year 250 EPA, 1991 250 
ED Exposure Duration 

EPA, 19Ql 
years 25 EPA, IQ91 25 EPA, 1881 

CF Volumetric Conversion Factor for Water km’ 0.091 EPA, 1999 0.001 
BW 

EPA, IQ39 
Body Weight kg 70 EPA, 1991 70 

AT-C 
EPA, IQ91 

Averaging Time. Cancer days 25.550 EPA, 1939 25,550 
AT-N Averaging Time - Non-Cancer 

EPA, 19QQ 

dv 9,125 EPA, IQ99 9,125 EPA, 1939 

EPA, 1939: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-99/002 

EPA, 1991: Risk Assessment Guidance for Superfund. Val I’ Human Health Evaluahon Manual Supplemental Guidance, Standard Default Exposure Factors 

EPA, 1992. Dermal Exposure Assessment Principles and Applications. EPA/BM)/&Ql/OllB 

Interim Frnal. OSWER Directive 9285.6.03, 

The skin surface area presented in this table was derived for head, hands, forearms, and lower legs. 

VADEQ, 1997: Value provided by Pat McMurray. Virginia Department of Environmental Cruahty during St Juliens Creek risk assessment assumptions conference call on November 20. 1997. 

2/21/98 



Chemical Chemical 
of Potential of Potential 

Concern 

Arsenic 

Barium 

Beryllium 

Chromium 

Iron 

Manganese 

Thallium 

Vanadrum anadrum 

Chronic/ 
Subchronic 

Chronic 
Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

N/A 

Chronic 7.00E-031mglkglday 0.02 1 4E-041 mglkglday 

N/A = Not Applicable 
IRIS = Integrated Risk Information System 
HE&ST= Health Effacts Assessment Summary Tables 
NCEA= National Center for Environmental Assessment 
RBC= Region 111 Updated Risk-Based Concenbafion Table. October, 1997 

TABLE 5.2 
NON-CANCER TOXICITY DATA -- ORAUDERMAL 

St Juliens Creek-Landfill B (Site 2) 

Oral to Dermal 

I 

Adjusted Units 
Adjustment Factor Dermal I 

RR) 

0.27 2.7E-01 wk#Jay 
095 2.9E-04 mgkglday 

1.00 I.OE-02 mg/kg/day 

0.01 5 OE-05 rnglkglday 

0 01 5.OE-05 mglkglday 

005 1.5E-02 mglkglday 

1 .oo 2.3E-02 mgikglday 

N/A N/A N/A 

Primary Combined 
Target Uncertainty/Modifying 
Organ Factors 

NOAEL KN 
Skin 3 

Heart 4 

NOAEL 101 

NOAEL 505 

NIA N/A 

NOAEL 2 

N/A N/A 

NOAEL 100 

Sources of RfD: 
Target Organ 

NCEA 
IRlS 

IRIS 

IRIS 

IRIS 

RBCNIA 

IRIS 

N/A 

HEAST 
- 

Dates of RR): 
Target Organ 
(MMIDDNY) 

6I26796 
11117191 

1 l/17/97 

11/17/97 

11117197 

10122197 

11117/97 

N/A 

07/00/97 

21198 



/ 1 Oral Cancer Slope Factor zi;, 

Aluminum 
Arsenic 
Barium 
Beryllium 
Chromium 
Iron 
Manganese 
Thallium 

N/A 
1.5E+OO 

N/A 
4.3E+OO 

N/A 
N/A 
N/A 
N/A 

71” / N/A 

IRIS = Integrated Risk Information System 

(1) Provide equation for derivation in text. 
(2) For IRIS values, provide the date IRIS was searched. 

For HEAST values, provide the date of HEAST. 

TABLE 6.2 
CANCER TOXICITY DATA - ORAUDERMAL 

St. Juliens Creek - Landfill B (Site 2) 

Oral to Dermal 
Adjustment 

Factor 

Adjusted Dermal 
Cancer Slope Factor 

N/A 
9.5E-01 

N/A 
1 .OE-02 

N/A 
N/A 
N/A 
N/A 

N/A 
1.4E+OO 
N/A 
4.3E-02 
N/A 

lN/A 
N/A 
N/A 

N/A N/A 

Units 

N/A 
nglkg-day -1 

N/A 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 

N/A N/A 

Weight of Evidence/ 
Cancer Guideline 

Description 

Source 

N/A 
IRIS 
N/A 
IRIS 
N/A 
N/A 
N/A 
N/A 

N/A 

Date (2) 
(MMIDDIYY) 

N/A 
11 I1 7197 

N/A 
11 ii 7197 

N/A 
N/A 
N/A 
N/A 

N/A 

EPA Group: 
A - Human carcinogen 
Bl - Probable human carcinogen - indicates that limited human data are available 
82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 

Weight of Evidence: 
Known/Likely 
Cannot be Determined 

For NCEA values, provide the date of article provided by NCEA. Not Likely 

212 1 I98 



TABLE 7.4.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

St. Jullens Creek - Landfill S (Site 2) 

~1 
Receptor Populatbn: Groundskeeper 

Chemkal Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculatbn 

Intake 

(Non-Cancer) 

intake 

(Non-Cancer) 

Units 

Reterence 

Dose 

R?Jf.%WlCe Relerencr Reference Hazard 

Dose Unik Concentration Concentratbn Quotient 

Unks 

armat Aluminum 
Arsenic 

Satlum 

Seryllium 

Chromium 
Iron 

Manganese 
Thallium 

Vanadium 

35 500 mgll 
0006 mgfl 
0 726 mgll 

0001 mg/l 

0 056 mg/l 
377.000 mgll 

1 360 mg/l 
0007 mg/l 

0 080 mg/l 

35 500 mu 
0006 wn 

0 726 mgn 

0 001 WI 

0 056 mgll 

377 000 mgll 

1 360 mg/l 
0 007 mgn 
0 000 mg/l 

9 ZE-04 
1.6E07 

i .9E-05 

2 0608 

1.5E-06 
9.8E-03 

3 6E-05 
l.BE-07 

Z. lE-06 

mgikg-day 
mglkg-day 

mgikg-day 

mg/kg-day 

mglkg-day 
mglkg-day 

mglkg-day 
mgikg-day 

mg/icg-day 

l.OE+Ofl 
3.OE-04 

7 OE-02 

5 OE-03 

5 OE-03 
3 OE-01 

2.3G02 
N/A 

7.OE-03 

mgikglday 

mglkglday 

mgikglday 

mg/kg/day 

mglkglday 
mg/kg/day 

mglkglday 

mg/kg/day 

mg/kg/day 

N/A N/A 9 ZE-04 
N/A N/A 5 4E-04 

N/A N/A 2 7E-04 

N/A N/A 4 OE-06 

N/A N/A 2 9E-04 
N/A N/A 3 3E’-02 

N/A N/A 1.6E-03 
NIA N/A N/A 

N/A N/A 2 9E-04 

= Medium spbcnic Total Hazard Index Acro?.s Ail Exposure Routes/Pathways L3.6E-02 
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TABLE 7.4 CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 

St. Julbns Creek- Landfill B (Site 2) 

ScenarioTimeframe: Future 

Medium: Shallow Groundwater 

Exposure Medium: Groundwater 

Exposure Pomt Onsite 

Receptor Pooulatbn Groundskewer 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

value 

Medium 

EPC 

Untts 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

tar Hazard 

Calculatbn 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose 

R&rence ReRrence Re(erence Hazard 
Dose Units Concentratbn Concentratbn Quotbnt 

Unks 

ermal Aluminum 

Arrenk 

Barium 

Beryllium 

Chromium 

Icon 

Manganese 

Thallium 

Vanadium 

10.923 

0.003 

0 339 

0 001 

0 021 

151985 

0 604 

0.002 

0.029 

mgll 

mgn 

mg/i 

mg/l 

mgll 

mgll 

mg/l 

mg/l 

mgll 

10 923 

0 003 

0 339 

0001 

0 021 

151.935 

0 604 

0 002 

0 029 

mgll 

wn 
mgll 

mgll 

mgll 

mgll 

mgll 

mgll 

mgll 

M 2 BE-04 mglkg-day l.OE+@l mglkglday N/A N/A 2.6E-04 

M ?.OE-08 mglkg-day JOE-04 mglkglday N/A NIA 2.3E-04 

M 3.3806 mglkg-day 7.OE-02 mglkglday NIA N/A 1.3E-04 

M 1 SE-03 mglkg-day 5.OE-03 mg/kg/day N/A N/A 3 OE-06 

M 5.5E-07 mglkg-day 5.OE-03 mglkglday N/A N/A 1 lE-04 

M 3.9E-03 mglkg-day 3.OE-01 mglkglday N/A N/A 1 3E-02 

M Z. lE-05 mglkg-day 2 3E-02 mglkglday N/A NIA 9 lE-04 

M 6 4E-0.9 mg/kg-day N/A mglkglday N/A N/A N/A 

M 7.4E-07 mglkg-day 7.OE-03 mglkglday N/A N/A 1 (E-04 



~ 

Receptor Population: Groundskeeper 

Exposure 

Route 

Chemical 

of Potential 

Concern 

termal 

t 

Atuminum 

Barium 

Beryllium 

Chromium 

Iron 

Manganese 

Thallium 
Vanadium 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

35.500 mgll 35.500 

0.726 mgfl 0.726 

0.001 mgfl 0.001 

0.056 mgn 0.056 

377.000 mid 377.000 

1.380 mgll 1.380 

0.007 mgn 0.007 

0.060 wn 0.080 

TABLE 8.4.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill B (Site 2) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route 

EPC 

Units 

wn 
wn 

w4n 

m3n 

wn 

wn 
mgll 

mgn 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

3.3E-04 

8.7E-06 

7.lE-09 

52E-07 
3.5E-03 

1.3E-05 
6.4E-08 

7.4E-07 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor I Cancer Slope 

Factor Units 

mglkg-day N/A N/A 

mglkgday N/A N/A 

mglkg-day 4.3E-02 N/A 

mglkg-day N/A N/A 

mglkg-day N/A N/A 

mg/kg-day N/A N/A 

w&t-day N/A N/A 

mglkg-day N/A N/A 

Total Rk Across All Exposure Routes/Pathways 

- 
Cancer 

Risk 

N/A 

N/A 

J.lE-IO 

N/A 

N/A 

NIA 
N/A 

N/A 

J.lE-10 



TABLE 8.4.CT 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill 6 (Site 2) 

~1 
Receptor Population: Groundskeeper 

Exposure 

Route 

Chemical 

of Potential 

Concern 

lerrnal Aluminum 

Barium 

Beryllium 

Chromium 

Iron 

Manganese 

Thallium 

Vanadium 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

10.923 wtn 
0.003 wn 

0.339 wn 
0.001 mgfl 
0.021 wn 

151.985 wn 
0.804 mgn 
0.002 wn 

Route 

EPC 

Value 

Route 

EPC 

Units 

10.923 mgll 
0.063 mg/l 

0.339 mgll 

0.001 mgll 

0.021 mg/l 

151.985 wfl 
0.804 mgll 

0.002 mgll 

(1) Specitj Medium-Specific m or Route-Specific (R) EPC selected for risk calculation. 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

1 .OE-04 

2.5E-08 

3.lE-06 

54E-09 

2.OE-07 

1.4E-03 

7.4E-06 

2.3E-08 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 
Cancer Slope 

Factor Units 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

wOwJay 
mglkg-day 

mg/kg-day 

mglkg-day 

N/A 
I 

N/A 
WA N/A 

4.3E-02 N/A 

N/A N/A 

N/A N/A 

N/A NIA 

N/A N/A 

N/A N/A 

Total Ri r\cross All Exposure RouteslPathways 

- 
Cancer 

Risk 

N/A 

N/A 

1.4E-07 

N/A 

N/A 

N/A 

N/A 

N/A 

1 s4E-07 



Site 2 

Surface Soil Current/Future 





TABLE 3.3 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

Saint Juliens Creek _ Landfill B (Site ‘2) 

Chemical 

,4’-DDD 
luminum 
ntimony 
rsenic 
enzo(a)Anthracene 

enzo(a)Pyrene 
:enzo(b)Fluoranthene 

eryllium 

on 

langanese 

‘ickel 

anadrum 
inc 

“@?3 
mgncg 
Wkg 
Wkg 
Wkg 

Wkg 
“@kg 

mgh 

f-xmg 

mgh 

msncS 

m&g 
Wkg 

Arithmetic 95% UCL of Maximum 
Mean Normal Detected 

Data Concentration 

466.16 13,097.06 
6,521 11 9,897 46 

1.16 20 63 
4.55 15 73 

615 56 1,395 07 

507 78 1,030 22 
646.67 i ,098 79 

1.91 la a6 

2611222 106.611.96 

169 69 588 72 

49 66 351 03 

26 48 36 81 
1.157.46 18,416 a0 

Maximum 
Qualifier 

4200.00 
18600.00 

7 00 J 
12 00 

2300 00 

1400.00 J 
1700 00 J 

13 40 

106000 00 

688 00 

246 00 

66 10 
7560.00 

EPC 
Units 

w/kg 
nf34 
Wkg 
wk7 
-wh 
wlkg 
wM 
Wkg 
ngfig 
wlkg 
Wkg 
m@g 
msW 

Reasonable Maximum Exposure 

4.20 Max 
9897.46 Max 

7.00 Max 
12.00 Max 

1.40 Max 

1.03 Max 
110 Max 

13.40 Max 

106000.00 Max 

588.72 Max 

246.00 Max 

36 81 Max 
7560.00 Max 

I Medium 
EPC 

Rationale 

(1) 
(1) 
(1) 

(1) 
(1) 

(1) 
(1) 

(1) 

(1) 

(1) 

(1) 

(1) 
(1) 

Central Tendency 

0.49 Mean-N 
6521 .I 1 Mean-N 

1 16 Mean-N 
4.55 Mean-N 
0 62 Mean-N 

0.51 Mean-N 
0 65 Mean-N 

1.91 Mean-N 

26112.22 Mean-N 

169.69 Mean-N 

49.66 Mean-N 

26.46 Mean-N 
1157.46 Mean-N 

Medium 
EPC 

Rationale 

(1) 
(1) 
(1) 
(1) 
(1) 

(1) 
(1) 

(1) 

(1) 

(1) 

(1) 

(1) 
(1) 

Statistics Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 
Mean of Normal Data (Mean-N). 

(1) As stated in the Risk Assessment Assumptions Document, whrch is included as Appendix F, the lower of the maximum detected concentration and 95% UCL of the mean is used as the exposure point concentratron for surface soil. 
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TABLE 4.5 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Juliens Creek - Landfill B (Site 2) 

Scenario Timeframe: Current 

Medium: Surface Soil 

Exposure Medium Surface Soil 

Exposure Point: Onsite 

Receptor Population: Trespasser 

Receptor Age: Child 

1 

cs Chemical Concentration in Soil 

IRS Ingestion Rate of Soil 

EF Exposure Frequency 

ED Exposure Duration 

CFI Conversion Factor 

BW Body Weight 

AT-C Averaging Trme - Cancer 

AT-N Averaging Time - Non-Cancer 

cs Chemical Concentration in Soil 

CFl Conversion Factor 

SA Skin Surface Area Available for Contact 

AF Soil to Skin Adherence Factor 

A8 Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging ‘lime - Cancer 

AT-N Averaging lime - Non-Cancer 

Units RME 

Value 

Wkg See Table 3 

mglday 200 

days/year 52 

years 6 

kg/w 1 .OOE-06 

kg 15 

days 25,550 

days 2,190 

wlkg See Table 3 

Ww l.OOE-06 

cm2 2,650 

mglcm’ 1 

unitless chemical-specific 

daystyear 52 

years 6 

kg 15 

days 25,550 

days 2,190 

RME 

Rationale/ 
Reference 

See Table 3 

EPA, 1991 

1 hour per week 

EPA, 1991 

NA 

EPA, 1991 

EPA, 1969 

EPA, 1969 

See Table 3 

NA 

EPA, 1992 

EPA, 1992 

EPA, 1995 

EPA, 1991 

EPA, 1991 

EPA, 1991 

EPA, 1969 

EPA, 1969 

CT 

Value 

See Table 3 

200 

52 

6 

1 .OOE-06 

15 

25,550 

2,190 

See Table 3 

l .OOE-06 

2,650 

1 

chemical-specific 

52 

6 

15 

25,550 

2,190 

CT intake Equation/ 

Rationale/ Model Name 
Reference 

See Table 3 Chronic Daily intake (CDI) (mglkg-day)= 

EPA, 1991 CSxIRxEFxEDxCF1x1/BWx1/AT 

1 hour per week 

EPA, 1991 -: 1 

NA 

EPA, 1991 

EPA, 1969 

EPA, 1969 

See Table 3 Chronic Daily Intake (CDI) (mg/kg-day)= 

NA CSxCF1xSAxAFxABxEFxEDx1/BWx1/A 

EPA, 1992 

EPA, 1992 

EPA, 1995 

EPA, 1991 

EPA, 1991 

EPA, 1991 

EPA, 1969 

EPA, 1969 

EPA, 1969: Risk Assessment Guidance for Superfund Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-69/002. 

EPA, 1991: Risk Assessment Guidance for Superfund Vol. 1: Human Heath Evaluation Manual - Supplemental Guidance, S!a~!s@ r)&xM &posure F&~rs. !&+ F!+ ACMICD nir~,+,~ owx c n2 .--ti..L,. “,,.,“.I..+ .,&“I Y-Y”, 

EPA, 1992: Dem-ral Exposure Assessment: Principles and Applications. EPA/600/691/011B. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPA1903-K-95-003 
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Scenario Timeframe: Current 

Medium: Surface Soil 

Exposure Medium: Surface Sorl 

Exposure Point: Onsite 

Receptor Population: Trespasser 

Receptor Age: Adult 

‘arameter 

Code 

Parameter Definrtron Units 

cs 

IR-S 

EF 

ED 

CFl 

BW 

AT-C 

Chemical Concentration in Soil 

Ingestion Rate of Soil 

Exposure Frequency 

Exposure Durabon 

Conversion Factor 

Body Weight 

Averaging Time - Cancer 

AT-N IAveraging Time - Non-Cancer 

cs 

CFI 

SA 

AF 

AB 

EF 

ED 

BW 

AT-C 

Chemical Concentration in Soil 

Conversion Factor 

Skin Surface Area Available for Contact 

Soil to Skin Adherence Factor 

Absorption Factor 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time - Cancer 

AT-N 1 Averaging Time - Non-Cancer 

TABLE 4.7 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Juliens Creek _ Landfill B (Site 2) 

wmg 

mglday 

days&ear 

years 

Wmg 

kg 

days 

days 

Wkg 

Ww 

cm’ 

mglcm’ 

unitless 

days/year 

years 

kg 

days 

days 

RME 

Value 

See Table 3 

100 

52 

30 

1 .OOE-06 

70 

25,550 

10,950 

See Table 3 

1 OOE-06 

5.800 

1 

chemical-specific 

52 

30 

70 

25,550 

10,950 

RME 

Rationale/ 
Reference 

See Table 3 

EPA, 1991 

1 hour per week 

EPA, 1991 

NA 

EPA, 1991 

EPA, 1989 

EPA, 1989 

See Table 3 

NA 

EPA, 1992 

EPA, 1992 

EPA, 1995 

1 hour per week 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1989 

CT 

Value 

See Table 3 

100 

52 

30 

1 .OOE-06 

70 

25,550 

10,950 

See Table 3 

l.OOE-06 

5,800 

1 

chemical-specific 

52 

30 

70 

25,550 

10,950 

CT Intake Equation/ 

Rationale/ Model Name 
Reference 

See Table 3 Chronic Daify Intake (CDI) (mglkg-day)= 

EPA, 1991 CSxIRxEFxEDxCF1xl/BWxl/AT 

1 hour per week .I 

EPA, 1991 

NA 

EPA, 1991 

EPA, 1989 

EPA, 1989 

See Table 3 Chronic Daily Intake (CDI) (mg/kg-day)= 

NA CSxCF1xSAxAFxABxEFxEDx1/BWxl/AT 

EPA, 1992 

EPA, 1992 

EPA, 1995 

1 hour per week 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1989 

EPA, 1969. Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A OERR. EPA/540/i-89/002 

EPA, 1991: Risk Assessment Guidance for Superfund Vol 1’ Human Health Evaluation Manual - Supplemental Guidance, Standard DefaL.. -..r---.- 111 FYrm<lWP Lc!ors. !r+?r!m Fi.“.?,! OSWER D!rect:?e 0285 923 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications EPAf600/8-91/011B. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPAf903-K-95-003. 



TABLE 4.8 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Juliens Creek - Landrill B (Site 2) 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point- Onsite 

Receptor Population: Resident 

:xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cs Chemical Concentration in Soil Wkg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mg/kg-day)= 

IR-S Ingestion Rate of Soil mglday 200 EPA, 1991 200 EPA, 1991 CSxlRxEFxEDxCFl xl/BWxl/AT 

EF Exposure Frequency days/year 350 EPA, 1991 350 1 hour per week 

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991 

CFl Conversion Factor Ww 1 OOE-06 NA 1 OOE-06 NA 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Time _ Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 2,190 EPA, 1989 2,190 EPA, 1989 

Dermal cs Chemical Concentration in Soil mgM See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mgikg-day)= 

CFl Conversion Factor Ww 1 .OOE-06 NA 1 .OOE-06 NA CSxCFlxSAxAFxABxEFxEDx1/BWx1/A 

SA Skin Surface Area Available for Contact cm’ 2,650 EPA, 1992 2,650 EPA, 1992 

AF Soil to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

AB Absorption Factor unitless chemical-specific EPA, 1995 chemical-specific EPA, 1995 

EF Exposure Frequency days/year 350 EPA, 1991 350 EPA, 1991 

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 2,190 EPA, 1989 2,190 EPA, 1989 

Sources: 

EPA, 1989, Risk Assessment Guidance for Superfund Vol. 1: Human Health Evaluatron Manual, Part A OERR EPA/540/i-89/002 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human HeaAh Evaluation Manual - Supplemental Guidance, Standard Defautt Exposure Factors lntenm Final. OSWER Directive 9285 6-03, 

EPA, 1992: Demral Exposure Assessment: Principles and Applications. EPA/600/8-91/011B. 

EPA, 1995: Assessrng Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPAf903-K-95-003. 
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TABLE 4.9 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Juliens Creek - Landfill B (Sjte 2) 

cenario Trmeframe. Future 

Receptor Age: Adult 11 

ixposure Route Parameter Parameter Definrtion Units RME RME CT CT intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cs Chemical Concentration in Soil mg/kg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily intake (CDI) (mg/kg-day)= 

IRS Ingestion Rate of Soil mglday 100 EPA, 1991 100 EPA, 1991 CSxIRxEFxEDxCF1xl/BWxl/AT 

EF Exposure Frequency daysIyear 350 
.-. 

EPA, 1991 350 EPA, 1991 

ED Exposure Duratron years 24 EPA, 1991 24 EPA, 1991 

CFl Conversion Factor Ww l.OOE-06 NA 1 .OOE-06 NA 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 8,760 EPA, 1989 8,760 EPA, 1989 

Dermal cs Chemical Concentration in Soil mWg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daify Intake (CDI) (mglkg-day)= 

CFI Conversion Factor Ww 1 OOE-06 NA 1 OOE-06 NA CSxCF1xSAxAFxABxEFxEDxl/BWxl/AT 

SA Skin Surface Area Available for Contact cm2 5,800 EPA, 1992 5,800 EPA, 1992 

AF Soil to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

AB Absorption Factor unitless chemical-specific EPA, 1995 chemrcal-specific EPA, 1995 

EF Exposure Frequency dayslyear 350 EPA, 1991 350 EPA, 1991 

ED Exposure Duration years 24 EPA, 1991 24 EPA, 1991 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 8,760 EPA, 1989 8,760 EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund Vol 1’ Human Health Evaluation Manual, Part A. OERR. EPAf540/1-89/002 

EPA, 1991: Risk Assessment Guidance for Superfund Vol. 1: Human Health Evaluation Manual - Supplemental Guidance: Standard Default Exposure Factors. Interim Final OSWER Directive 9285 6.~3, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/8-91/011 B. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region III, EPA/903-K-95-003. 



TABLE 4.10 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Juliens Creek - Landfill B (Site 2) 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Onsite 

Receptor Population. Groundskeeper 

‘xposure Route Parameter Parameter Detinrtion Unrts RME RME CT CT Intake Equatronl 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cs Chemical Concentration in Soil m/kg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

IRS Ingestion Rate of Soil mg/day 50 VADEQ, 1997 50 VADEQ, 1997 CSxIRxEFxEDxCF1xl/BWx?/AT 

EF Exposure Frequency days/year 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duration years 25 EPA, 1991 25 EPA, 1991 

CFI Conversion Factor kg/w 1 .OOE-06 NA 1 .OOE-06 NA 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 9,125 EPA, 1989 9,125 EPA, 1989 

Dermal cs Chemical Concentration in Soil w/kg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

CFI Conversion Factor W-w 1 .OOE-06 NA 1 .OOE-06 NA CSxCF1xSAxAFxABxEFxEDx1/BWx1/A 

SA Skin Surface Area Available for Contact cm’ 5,300 EPA, 1992 5,300 EPA, 1992 

AF Soil to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

AB Absorption Factor unitless chemical-specific EPA, 1995 chemrcal-specific EPA, 1995 

EF Exposure Frequency days/year 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duration years 25 EPA, 1991 25 EPA, 1991 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

. AT-N .Averaging Time - Non-Cancer days 9,125 . EPA, 1989 , 9,125 EPA, 1989 , 

Sources: 

EPA, 1989. Risk Assessment Guidance for Superfund Vol. 1: Human Health Evaluatron Manual, Part A. OERR. EPA/540/i -89/002 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final OSWER Directive 9285.6-03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/8-91/011 B. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPA1903-K-95-003. 

VADEQ, 1997: Value provided by Pat McMurray, Virginia Department of Environmental Quality, during St. Juliens Creek risk assessment assumptions conference call on November 20, 1997 
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TABLE 4.11 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Juliens Creek - Landfill C (Site 3) 

cenario Timeframe, Future 

.xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical Concentration in Soil w/kg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

IRS Ingestion Rate of Soil mglday 480 VADEQ, 1997 480 VADEQ, 1997 CSxIRxEFxEDxCF1xl/BWxl/AT 

EF Exposure Frequency days/year 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duration years 0.5 VADEQ, 1997 05 VADEQ, 1997 

CFl Conversion Factor kg/w 1 .OOE-06 NA 1 OOE-06 NA 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 183 EPA, 1989 183 EPA, 1989 

Dermal cs Chemical Concentration in Soil w/kg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mg/kgday)= 

CFI Conversion Factor kg/w 1 .OOE-06 NA 1 OOE-06 NA CSxCF1xSAxAFxABxEFxEDxl/BWx1/Al 

SA Skin Surface Area Available for Contact cm* 5,300 EPA, 1992 5,300 EPA, 1992 

AF Soil to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

AB Absorption Factor unitless chemical-specific EPA, 1995 chemical-specific EPA, 1995 

EF Exposure Frequency days/year 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duration years 0.5 VADEQ, 1997 05 VADEQ. 1997 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Trme - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time _ Non-Cancer days 183 EPA, 1989 183 EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluatron Manual, Part A. OERR. EPA/540/i-89/002. 

EPA, 1991: Risk Assessmen! Guidance for Superfun d. Vo!. 1: Hournan Health Ekz!ua!Ion Ma c n la! - Supp!ementa! G,idance, Standard Dafaue P-- 8. L+d&:e Fac!ors. !n!e:im Fina! 08WER =iiixtk 3255.8-03, 

EPA, 1992: Demral Exposure Assessment: Principles and Applications. EPA/600/8-91/011 B. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPA/903-K-95-003 

VADEQ, 1997: Value provided by Pat McMurray, Virginia Department of Environmental Quality, during St. Juliens Creek risk assessment assumptions conference calf on November 20, 1Qg7. 
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TABLE 5.3 
NON-CANCER TOXICITY DATA - ORAUDERMAL 

St. Juliens Creek - Landfill B (Site 2) 

Oral to Dermal 
Adjustment Factor (1) 

Adjusted 
Dermal 
RfD (2) 

Units 

N/A N/A 
0.27 2.7E-01 
0.10 4.OE-05 

0.95 2.9E-04 

N/A NIA 

N/A N/A 

N/A N/A 

0.01 5OE-05 

0.05 1.5E-02 

1 .oo 1.4E-01 

0.10 2.OE-03 

0.02 1.4E-04 

0.25 7.5E-02 

N/A 
mglkglday 
mglkglday 

mglkglday 

NIA 

N/A 

NIA 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

of Potential 

Aluminum 
Antimony 

Arsenic 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Iron 

Manganese 

Nickel 

Vanadium 

Zinc 

N/A = Not Applicable 

Chronic/ 
Subchronic 

N/A 
Chronic 
Chronic 

Chronic 

N/A 

N/A 

N/A 

Chronic 

N/A 

Chronic 

NIA 

Chronic 

N/A 

Oral RfD 
Value 

N/A 
1 .OE+OO 
4.OE-04 

3.OE-04 

N/A 

N/A 

NIA 

S.OE-03 

3.OE-01 

1.4E-01 

2.OE-02 

7.OE-03 

3.OOE-0’ 

Oral RfD 
Units 

- 
N/A 

mglkglday 
mglkglday 

mglkglday 

N/A 

NIA 

N/A 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 
- 

Primary 
Target 
Organ 

NIA 
N/A 

Blood 

Skin 

N/A 

NIA 

N/A 

NOAEL 

NIA 

NOAEL 

NOAEL 

NOAEL 

Blood 

Combined 
Uncertainty/Modifying 

Factors 

N/A 
N/A 
1001 

3 

N/A 

NIA 

N/A 

100 

NIA 

2 

301 

100 

4 

Sources of RfD: 
Target Organ 

RBC: N/A 
N/A 
IRIS 

IRIS 

N/A 

N/A 

N/A 

IRIS 

RBC: NIA 

IRIS 

IRIS 

HEAST 

IRIS 

Dates of RfD: 
Target Organ 
(MMIDDIYY) 

NIA 
1 o/07/97 
1 l/17/97 

1 l/17/97 

N/A 

NIA 

N/A 

11117l97 

1017197 

11117/97 

1 l/l 7197 

07i00197 

1017197 

?I1 9198 



TABLE 6.3 
CANCER TOXICITY DATA -- ORAUDERMAL 

St. Juliens Creek - Landfill B (Site 2) 

Chemical 
of Potential 

Concern 

Aluminum 
Antimony 
Arsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Iron 

Manganese 

Nickel 

Vanadium 

Oral Cancer Slope Factor 

2.40E-01 
N/A 
N/A 

1 SE+00 
7.3E-01 
7.3E+OO 
7.3E-01 
4.3E+OO 

N/A 

N/A 

N/A 

N/A 

IRIS = Integrated Risk information System 
HEAST= Health Effects Assessment Summary Tables 
NCEA= National Center for Environmental Assessment 
RBC= Risk-Based Concentration Table. October, 1997. 

Oral to Dermal 
Adjustment 

Factor 

0.80 
N/A 
N/A 
0.95 
N/A 
N/A 
N/A 
0.01 
N/A 

N/A 

N/A 

N/A 

N/A 

Adjusted Dermal 
Cancer Slope Factor 

1 .QE-01 
N/A 
N/A 

1.4E+OO 
7.3E-01 
7.3E+OO 
7.3E-01 
4.3E-02 

N/A 

N/A 

N/A 

N/A 

N/A 

Units 

mglkg-day -1 
N/A 
N/A 

mglkg-day -1 
mglkg-day -1 
mg/kg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 

N/A 

N/A 

N/A 

N/A 

82 IRIS 
N/A N/A 
N/A N/A 
A IRIS 

N/A RBC 
82 IRIS 
N/A RBC 
82 IRIS 
N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

EPA Group: 
A - Human carcinogen 
Bl - Probable human carcinogen - indicates that limited human data are available 
82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 

Weight of Evidence: 
Known/Likely 
Cannot be Determined 
Not Likely 

Date 
(MMIDDIYY) 

11/17/97 
N/A 
N/A 

1 l/l 7197 
1 o/07/97 
11 I1 7197 
1 O/07/97 
11117l97 

N/A 

N/A 

N/A 

N/A 

N/A 

2119198 



TABLE 7 5.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill B (Site 2) 

/Scenario Timeframe: Current 
Medium: Surface Soil 
Exposure Medwm’ Surface Soil 
Exposure Point: Onsite 
Receptor Population: Trespasser 
Receptor Age: Child 

of Potential 

lgestion 

ermal 

4,4’-DDD 
Aluminum 
Antimony 
Arsenic 
Benzo(a)Anthracene 
Benzo(a)Fyrene 
Benzo(b)Fluoranthene 
Beryllium 
Iron 
Manganese 
Nickel 
Vanadium 
Zinc 

4,4’-DDD 
Aluminum 
Antimony 
Arsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Iron 
Manganese 
Nickel 
Vanadium 
Zinc 

M= Medium Specific 

Medium Medium Route 
EPC EPC EPC 

Value Units Value 

4.2 
18600 

7 
12 

23 
1.4 
1.7 

13.4 
106000 

688 
246 

66.1 
7560 

4.2 
18600 

7 
12 

2.3 
1.4 
1.7 

134 
106000 

688 
246 

66.1 
7560 

- 
mglkg 
mN9 
mglkg 
m9W 
mg/kg 
ms~9 
mU9 
m9M 
w/kg 
mO9 
w/k9 
mU9 

mg/kg 
m@9 
4YW 
w/k9 
w-V@ 
w/kg 
Wkg 
w/kg 
m9N 
m9&9 
Wkg 
w/kg 
Wkg 
w&9 - 

- 
4.20 

18600.00 
7.00 

12.00 
2.30 
1.40 
1.70 

13.40 
106000.00 

688.00 
246.00 
66.10 

7560.00 
- 

4.20 
18600.00 

7.00 
12.00 
2.30 
1.40 
1.70 

13.40 
106000.00 

688.00 
246.00 
66 10 

7560.00 
- 

EPC 

for Hazard 
Calculation 

M E.OE-06 
M 3.5E-02 
M 1.3E-05 
M 2 3E-05 
M 4.4E-06 
M 2.7E-06 
M 3 2E-06 
M 2.5E-05 
M 2 OE-01 
M 1.3E-03 
M 4.7E-04 
M 1 3E-04 
M 1.4E-02 

M l.lE-05 
M 4.7E-03 
M l.EE-06 
M 9.7E-06 
M 5 EE-06 
M 3.5E-06 
M 4 3E-06 
M 3.4E-06 
M 2 7E-02 
M 1.7E-04 
M 6.2E.05 
M 1.7E-05 
M 1.9E-03 

Intake 
(Non-Cancer) 

Intake 
:Non-Cancer) 

Units 

mglkg-day 
mglkg-day 
mglkg-day 
mgikg-day 
mglkg-day 
mglkg-day 

WWW 
mglkg-day 
mglkg-day 
mgikg-day 
mglkgday 

wW-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkgday 
mglkg-day 
mglkg-day 

Reference Reference 
Dose Dose Units 

- 
N/A 

1 OE+OO 
4.OE-05 
3.OE-04 

N/A 
NIA 
N/A 

5OE-03 
3 OE-01 
1.4E-01 
2 OE-03 
1.4E-04 
7.5E-02 

- 
NIA 

2 7E-01 
4 OE-05 
2 9E-04 

N/A 
NIA 
N/A 

5 OE-05 
1.5E-02 
1 4E-01 
2.OE-03 
1.4E-04 
7.5E-02 

- 
ltal Hazard 

- 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

N/A 
N/A 

mglkglday 
mglkglday 
mglkglday 
mgikglday 
mglkglday 

N/A 

N/A 
mglkglday 
mglkglday 
mglkglday 

NIA 
NIA 
NIA 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

jex Across , 

:oncentratior 
Units 

N/A NIA 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
NIA WA 
N/A N/A 
NIA N/A 
N/A N/A 

NIA N/A 

NIA NlA 
NIA NIA 
N/A N/A 
NIA N/A 
N/A NIA 
N/A N/A 
NIA N/A 
N/A NIA 
NIA NIA 
NIA NIA 
N/A NIA 
NIA N/A 

Exposure Rc !slPathways 

Reference Hazard 
Quotient 

- 
N/A 

3.53E-02 
3.32E-01 
7 60E-02 

N/A 
N/A 
N/A 

5.09E-03 
8 71 E-01 
9.33E-03 
2.34E-01 
8.97E-01 
1.91E-01 

- 
N/A 

1.73E-02 
4 40E-02 
3 39E-02 

N/A 
N/A 
N/A 

6 75E-02 
1 78E+OO 
1 24E-03 
3.1 OE-02 
l.l9E-01 
2.54E-02 

4.6E+OO 
- 



TABLE 7.5.CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill B (Site 2) 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

I 
rgestion /4,4’-DDD 

Aluminum 
Antimony 
Arsenic 
Beruo(a)Anthracene 
Benzo(a)Pyrene 
Beruo(b)Fluoranthene 
Beryllium 
Iron 
Manganese 
Nickel 
Vanadium 

IZinc 

14.4’-DDD 
Aluminum 
Antimony 
Arsenic 
Beruo(a)Anthracene 
Benzo(a)Pyrene 
Beruo(b)Fluoranthene 
Berytlrum 
Iron 
Manganese 
Nickel 
Vanadium 

ermal 

]Zrnc 

0.49 
6521 11 

1.16 
4 55 
0 62 
0.51 
0 65 
1.91 

28112 22 
169.69 

49.66 
26 40 

1157.46 

0.49 
6521 11 

1.16 
4.55 
0 62 
0.51 
0.65 
1 91 

28112.22 
169 69 

49.66 
26.48 

1157.46 

M= Medium Specific 

Route 
EPC 

Value 

- 
0.49 

6521.11 
1.16 
4 55 
0 62 
0 51 
0 65 
1 91 

28112 22 
169.69 
49.66 
26.48 

1157.46 
- 

0.49 
6521.11 

1 16 
4 55 
0.62 
0 51 
0.65 
1.91 

28112 22 
169.69 
49.66 
26 48 

1157.46 
- 

EPC 
Selected 

for Hazard 
Calculation 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
[Non-Cancer) 

Intake 
Non-Cancer) 

Units 

9.2E-07 mglkg-day 
1 2E-02 mglkg-day 
2.2E-06 mglkg-day 
8.6E-06 mglkg-day 
1.2E-06 mglkg-day 
9 6E-07 mglkg-day 
1.2E-06 mglkg-day 
3.6E-06 mglkg-day 
5.3E-02 mglkg-day 
3.2E04 mglkgday 
9.4E-05 mglkg-day 
5.OE-05 mglkg-day 
2.2E-03 mglkg-day 

1.2E-06 mglkg-day 
1 6E-03 mglkg-day 
2 9E-07 mglkg-day 
37E-06 mglkg-day 
1.5E-06 mglkg-day 
1.3E-06 mglkg-day 
1 6E-06 mglkg-day 
4.8E-07 mglkg-day 
7.1E-03 mglkg-day 
4.3E-05 mglkg-day 
1.2E-05 mglkg-day 
6 7E-06 mglkg-day 
2.9E-04 mglkg-day 

Reference Reference 
Dose Dose Units 

- 
N/A 

1 .OE+OO 
4 OE-05 
3.OE-04 

NJA 
N/A 
N/A 

5 OE-03 
3.0E-01 
1.4E-01 
2.OE-03 
1.4E-04 
7.5E-02 

- 
N/A 

2.7E-01 
4.OE-05 
2.9E-04 

N/A 
NlA 
N/A 

5 OE-05 
I .5E-02 
1 4E-01 
2 OE-03 
1 4E-04 
7.5E-02 

tal Hazard 

- 
mglkglday 
mglkg/day 
mgikglday 
mglkglday 

N/A 
N/A 
N/A 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

N/A 

N/A 
mglkglday 
mglkglday 
mglkglday 

NIA 
NIA 
NIA 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

fex Across 

Reference 

N/A N/A 

N/A N/A 
N/A N/A 
NIA N/A 
N/A NIA 
N/A N/A 
N/A NIA 
N/A NIA 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

NIA N/A 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
NIA N/A 
N/A N/A 
N/A N/A 
N/A NIA 
N/A N/A 
N/A N/A 
N/A N/A 

Exposure Ro ?s/Path%Qys 

Reference 
Concentration 

Units 

Hazard 
Quotient 

- 
NIA 

1.24E-02 
550E-02 
2 ME-02 

N/A 
NIA 
N/A 

7 26E-04 
1 78E-01 
2.30E-03 
4 72E-02 
3.59E-01 
2.93E-02 
- 

N/A 

6.08E-03 
7 29E-03 
1.29E-02 

N/A 
N/A 
NIA 

9 61 E-03 
4.72E-01 
3 05E-04 
6 25E-03 
4.76E-02 
3.88E-03 
- 
! 3E+O0 

- 



TABLE 7.6.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek _ Landfill B (Site 2) 

Scenario Timeframe: Current 
Medium: Surface Soil 
Exposure Medrum: Surface Soil 
Exposure Point: Onsite 
Receptor Population. Trespasser 

of Potential 

gestion 

ermal 

4,4’-DDD 
Aluminum 
Antimony 
Arsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Beruo(b)Fluoranthene 
Beryllium 
Iron 
Manganese 
Nickel 
Vanadium 
Zinc 

4,4’-DDD 
Aluminum 
Antimony 
Arsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Iron 
Manganese 
Nickel 
Vanadium 

Zinc 

M= Medium Specific 

Medium Medium 
EPC EPC 

Value Units 

4.2 
18600 

7 
12 

23 
14 
17 

134 
106000 

688 
246 

66.1 
7560 

4.2 
18600 

7 
12 

2.3 
1.4 
1.7 

134 
106000 

680 
246 

66 1 
7560 

- 
wlkg 
Wk3 
w/kg 
Wkg 
w/kg 
w/kg 
mgkg 
Wkg 
wiNI 
w/kg 
Wkg 
w/kg 
mglkg - 
mglkg 
w-UN3 
w/kg 
Wkg 
w/kg 
mLt/kg 
mm 
mglkg 
w/kg 
w3M 
w/kg 
m/kg 
w/kg - 

Route 
EPC 

Value 

- 
4.20 

18600.00 
7 00 

1200 
2 30 
1 40 
1 70 

1340 
106000 00 

688.00 
246.00 
66.10 

7560.00 
- 

4.20 
18600.00 

7.00 
12.00 
2.30 
1.40 
1.70 

13.40 
106000 00 

688.00 
246 00 
66.10 

7560.00 
- 

EPC 

for Hazard 

M 1.3E-06 mglkg-day 
M 5.9E-03 mg/kg-day 
M 2 2E-06 mglkg-day 
M 3.8E-06 mglkg-day 
M 7.3E07 mglkg-day 
M 4 4E-07 mglkg-day 
M 5.4E-07 mglkg-day 
M 4 2E-06 mglkg-day 
M 3 4E-02 mglkg-day 
M 2.2E-04 mglkg-day 
M 7.8E-05 mglkg-day 
M 2 1 E-05 mglkg-day 
M 2 4E-03 mglkg-day 

M 4.5E-06 m3WW 
M 2.OE-03 mglkg-day 
M 2 4E-06 mglkg-day 
M 4.1 E-06 mglkg-day 
M 2.5E-06 mglkg-day 
M 1.5E-06 mglkg-day 
M 1.8E-06 mglkg-day 
M 1 4E-06 mglkg-day 
M l.lE-02 mglkg-day 
M 7.4E-05 mglkg-day 
M 2.6E-05 mglkg-day 
M 7.1 E-06 mglkg-day 
M 0.1 E-04 mglkg-day 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

Reference 
Dose 

- 
N/A 

1 .OE+OO 
4 OE-05 
3.OE-04 

N/A 
N/A 
N/A 

5.OE-03 
3 OE-01 
1.4E-01 
2.OE-03 
1.4E-04 
7.5E-02 

- 
N/A 

2.7E-01 
4.OE-05 
2 9E-04 

N/A 
N/A 
N/A 

5.OE-05 
1.5E-02 
1.4E-01 
2 OE-03 
1 4E-04 
7.5E-02 

- 
lal Hazard 

Reference 
Dose Units 

fWkg/daY 
mglkglday 
mglkglday 
mglkglday 

NIA 
N/A 
N/A 

mglkglday 

mglkglday 

mglkglday 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

mglkglday 

zfex Across, 

Reference 

I 

Reference 
zoncentration Concentration 

- 
N/A 
NlA 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 1 N/A 

N/A N/A 
N/A N/A 
NIA N/A 
N/A N/A 
N/A N/A 
N/A N/A 

i- 

N/A N/A 
N/A N/A 
N/A N/A 
NIA N/A 
N/A N/A 
N/A N/A 

Exposure Routes/Pathways 

Hazard 
Quotient 

- 
N/A 

5.9E-03 
5 5E-02 
1.3E-02 

N/A 
N/A 
N/A 

8 5E-04 
l.lE-01 
1.6E-03 
3.9E-02 
1.5E-01 
3.2E-02 

N/A 
7 4E-03 
6.OE-02 
1.4E-02 

N/A 
N/A 
N/A 

2 9E-02 
7.6E-01 
5.3E-04 
1 3E-02 
5 1 E-02 
1 lE-02 

1.4EtOO 
- 



TABLE 7.6.CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St Juliens Creek - Landfill B (Site 2) 

Scenario Timeframe: Current 

Receptor Population: Trespasser 
Receptor Age Adolescent 

Exposure 
Route 

Chemical Medium Medrum Route Route 
of Potential EPC EPC EPC EPC 

Concern Value Units Value Unrts 

rgestion 14.4’-DDD 
Aluminum 
Antimony 
Arsenic 
Beruo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Iron 
Manganese 
Nrckel 
Vanadium 

/Zinc 

(4.4’-DDD 
Aluminum 
Antrmony 
Arsenic 
Benzo(a)Anthracene 
Beruo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Iron 
Manganese 
Nickel 

ermal 

Zinc 

M= Medium Specific 

0 49 
6521.11 

1 16 
4 55 
0 62 
0 51 
0 65 
1 91 

28112 22 
169 69 

49 66 
26 48 

1157.46 

0.49 
6521.11 

1 16 
4.55 
0.62 
0.51 
0.65 
1 91 

28112 22 
169 69 

49 66 
26 48 

1157.46 

0 49 
6521 .ll 

1.16 
4 55 
0 62 
0 51 
0 65 
1.91 

28112 22 
169 69 
49.66 
26.48 

1157.46 
- 

0.49 
6521 .ll 

1.16 
4.55 
0 62 
0 51 
065 
1 91 

28112.22 
169.69 
49 66 
26.48 

1157.46 
- 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
[Non-Cancer) 

mfls M 1.5E-07 

m&3 M 2.1E-03 

f-wf@ M 3 7E-07 

w/kg M 1 4E-06 

w/kg M 1.9E-07 

w/kg M 1.6E-07 

mwg M 2 OE-07 

w@ M 6.OE-07 

wit/kg M 8.9E-03 

mgN M 5 4E-05 

wb M 1 6E-05 

mk3 M 8 4E-06 

m@g M 3 7E-04 

mmg M 5.2E-07 

w3M M 7.OE-04 

w/kg M 4 OE-07 

wM M 1.6E-06 

mgkg M 6 6E-07 

misW M 5.4E-07 

w3M M 6.9E-07 

wk7 M 2.OE-07 

mgh M 3.OE-03 

w/kg M l.EE-05 

mglkg M 5.3E-06 

w/kg M 2.8E-06 

W&i M 1 2E-04 

Intake 
:Non-Cancer) 

Units 

mglkg-day 

mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mgikg-day 

wM-dw 
mg/kg-day 
mglkg-day 
mglkg-day 

wNMv 
mglkg-day 
mglkg-day 

mgrkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkgday 
mglkg-day 
mgikg-day 
mglkg-day 
mglkg-day 

Reference Reference 
Dose (2) Dose Units 

- 
N/A 

1 .OE+OO 
4 OE-05 
3 OE-04 

NIA 
N/A 
N/A 

5.OE-03 
3.OE-01 
1 4E-01 
2.OE-03 
1.4E-04 
7.5E-02 

- 
NIA 

2.7E-01 
4 OE’35 
2.9E-04 

N/A 
N/A 
N/A 

5.OE-05 
1.5E-02 
1.4E-01 
2.OE-03 
1 4E-04 
7.5E-02 

- 
rtal Hazard 

wJkg/daY 
mglkglday 
mg/kglday 
mglkglday 

N/A 
N/A 
N/A 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

N/A 
N/A 

mglkglday 
mgikglday 
mglkglday 
mglkglday 
mglkglday 
mg/kglday_ 

iex Across, 

zoncentratior 
Reference 

:oncentration 
Units 

N/A N/A 
N/A N/A 
N/A WA 
N/A N/A 
N/A N/A 
N/A NIA 
WA N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
NlA N/A 
N/A N/A 

N/A N/A 

N/A N/A 
NIA N/A 
N/A N/A 
NlA N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

Exposure Rc Es/Pathways 

Hazard 
Quotient 

- 
N/A 

2.1 E-03 
9 2E-03 
4 8E-03 

N/A 
N/A 
N/A 

1 2E-04 
3.OE-02 
3 BE-04 
7.9E-03 
6 OE-02 
4.9E-03 

N/A 

2 6E-03 
9 9E-03 
5.5E-03 

N/A 
N/A 
N/A 

4 lE-03 
2 OE-01 
1 3E-04 
2 7E-03 
2 OE-02 
1 7E-03 

3.7E-01 
- 



TABLE 7.7.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill B (Site 2) 

Scenario Timeframe Current 
Medium: Surface Soil 
Exposure Medium: Surface SolI 
Exposure Point: Onsite 
Receptor Population: Trespasser 
Receptor Age: Adult 

of Potential 

igestion 

rermal 

4,4’-DDD 
Aluminum 
Antimony 
Arsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Iron 
Manganese 
Nickel 
Vanadium 
Zinc 

4,4’-DDD 
Aluminum 
Antimony 
Arsenic 

Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Berytlium 
Iron 
Manganese 
Nickel 
Vanadium 
Zinc 

M= Medium Specific 

Medrum 
EPC 

Value 

42 
18600 

7 
12 

23 
14 
1.7 

13 4 
106000 

688 
246 

66.1 
7560 

42 
18600 

7 
12 

2.3 
1.4 
1.7 

13.4 
106000 

688 
246 

66.1 
7560 

Route 
EPC 

Value 

- 
4.20 

18600 00 
7.00 

12.00 
2 30 
1.40 
1.70 

13.40 
106000.00 

688.00 
246.00 
66.10 

7560.00 
- 

4.20 
18600.00 

7 00 
12.00 
2 30 
1.40 
1 70 

13.40 
106000.00 

688.00 
246.00 
66.10 

7560.00 

EPC 
Selected 

for Hazard 
Calculabon (I: 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

M 8.5E-07 mglkg-day 
M 38E-03 mglkg-day 
M 1 4E-06 mglkg-day 
M 2.4E06 mglkg-day 
M 4.7E-07 mglkg-day 
M 2.8E-07 mglkg-day 
M 3.5E-07 mglkg-day 
M 2.7E-06 mglkg-day 
M 2.2E-02 mglkg-day 
M 1.4E-04 mglkg-day 
M 5OE-05 mglkg-day 
M 1.3E-05 mglkg-day 
M 1.5E-03 mglkg-day 

M 5.OE-06 mglkg-day 
M 2.2E-03 mglkg-day 
M 8.3E-07 mglkg-day 
M 4.5E-06 mglkg-day 
M 2.7E-06 mglkg-day 
M 1.7E06 mglkg-day 
M 2.OE-06 mglkg-day 
M 3.4E-06 mglkg-day 
M 2.7E-02 mglkg-day 
M 1.7E-04 mglkg-day 
M 6.2E-05 mglkg-day 
M 1.7E-05 mglkg-day 
M 1.9E-03 mgikg-day 

Dose (2) 

- 
N/A 

1 OE+OO 
4.OE-05 
3.OE-04 

N/A 
NIA 
N/A 

5 OE-03 
3 DE-01 
1.4E-01 
2.OE-03 
1 4E-04 
7.5E-02 

- 
NIA 

2 7E-01 
4.OE-05 
2 9E-04 

NIA 
N/A 
NIA 

5 OE-05 
1.5E-02 
1.4E-01 
2.OE-03 
1 4E-04 
7.5E-02 

- 
otal Hazarc 

Reference Reference 
Dose Units :oncentratior 

- 
NIA 

mglkgiday 
mglkglday 
mglkglday 

N/A 
N/A 
NIA 

NIA NIA 
N/A N/A 
NIA N/A 
NIA N/A 
NIA N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A NIA 
N/A N/A 
NIA N/A 
N/A N/A 
NIA N/A 

NIA N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A NIA 
N/A N/A 
NIA N/A 
NlA NIA 
NIA WA 
N/A N/A 
N/A NIA 
N/A N/A 
N/A N/A 

Exposure R eslF’athways 

II, 

mglkglday 
mglkglday 
mglkglday 

mglkglday 

N/A 
mglkglday 
mglkglday 
mglkglday 

N/A 
NIA 
NIA 

mglkglday 
mglkglday 

mglkglday 
mglkglda) 
mglkglday 

dex Across 

Reference 
zoncentratior 

Units 

Hazard 
Quotient 

- 
N/A 

3.8E-03 
3.6E-02 
B.lE-03 

N/A 
N/A 
N/A 

5.5E-04 
7 2E-02 
1 .OE-03 
2.5E-02 
9 6E-02 
2.lE-02 

- 
N/A 

8.lE-03 
2.1E-02 
1 6E-02 

N/A 
N/A 
N/A 

6 7E-02 
l.BE+OO 
1 2E-03 
3 IE-02 
1 2E-01 
2 5E-02 

- 
2 3E+OO 



TABLE 7 7.CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St Juliens Creek - Landfill B (Site 2) 

Exposure Chemical 
Route of Potential 

Concern 

rgestion 

ermal 

4,4’-DDD 
Aluminum 
Antimony 
Arsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
iron 
Manganese 
Nickel 
Vanadium 
Zinc 

4,4’-DDD 
Aluminum 
Antimony 
Arsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllrum 
iron 
Manganese 
Nickel 
Vanadium 

M= Medium Specific 

Medium 
EPC 

Value 

0 49 
6521.11 

1.16 
4 55 
0 62 
0 51 
0 65 
1.91 

26112 22 
169.69 

49.66 
26.46 

1157.46 

0 49 
6521 .I 1 

1 16 
4.55 
0 62 
0 51 
0.65 
1.91 

28112.22 
169 69 

49 66 
26 46 

1157.46 

Route Route 
EPC EPC 

Value Units 

0.49 
6521 .ll 

1.16 
4 55 
0 62 
0 51 
0.65 
1.91 

28112 22 
169.69 
49.66 
26 48 

1157.46 
- 

0.49 
6521 .ll 

1.16 
4.55 
0.62 
0.51 
065 
1.91 

28112 22 
169.69 
49 66 
26.48 

1157.46 
- 

w&3 M 

m&!/kg M 

mglkg M 

Wkg M 

w/kg M 

w/kg M 

w/kg M 

mg/kg M 

w&7 M 

w/kg M 

mgfig M 

mgfig M 

mgM M 

wk3 M 

w&I M 

mms M 

w/kg M 

mglkg M 

mg/kg M 

Wkg M 

wlkg M 

w/kg M 

w/kg M 

v/kg M 

w/kg M 

Wkg M 

EPC 

for Hazard 
Calculation 

Intake 
(Non-Cant 

9.9E-08 
1.3E-03 
2 4E-07 
9.3E-07 
1.3E-07 
l.OE-07 
1 3E-07 
3.9E-07 
5.7E-03 
3.5E-05 
l.OE-05 
5.4E-06 
2.4E-04 

- 
5.7E-07 
7.7E-04 
1.4E-07 
1 7E-06 
7.3E-07 
6.OE-07 
7.6E-07 
4.8E07 
7.1 E-03 
4 3E-05 
1.2E-05 
6 7E-06 
2.9E-04 

- 

Intake 
(Non-Cancer) 

Units 

mglkg-day 
mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkgday 

mglkg-day 

wh-day 
mgikg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg.day 
mglkg-day 
mglkg-day 

Dose 

- 
N/A 

l.OE+OO 
4 OE-05 
3 OE-04 

N/A 
N/A 
N/A 

5.OE-03 
3.OE-01 
1.4E-01 
2.OE-03 
1.4E-04 
7.5E-02 

- 
N/A 

2.7E-01 
4 OE-05 
2.9E-04 

N/A 
N/A 
N/A 

5.OE-05 
1.5E-02 
1.4E-01 
2 OE-03 
1.4E-04 
7 5E-02 

- 
tal Hazard 

Reference 
Dose Units 

N/A 
mglkg/day 
mglkglday 
mglkglday 

N/A 
N/A 
N/A 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

N/A 
mglkglday 
mglkglday 
mglkglday 

N/A 
N/A 
N/A 

mglkglday 
mglkglday 
mgikglday 
mglkglday 
mglkglday 

lex Across 

:oncentration 
Reference 

zoncentration 
Units 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
NIA N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A NIA 
N/A N/A 
N/A N/A 
N/A N/A 
N/A NIA 
N/A N/A 
N/A N/A 
N/A N/A 

Expowre Ro ?slPa!hways 

- 
WA 

1.3E-03 
5 9E-03 
3.lE-03 

N/A 
N/A 
N/A 

7.8E-05 
1.9E-02 
2.5E-04 
51E-03 
3 8E-02 
3.1E-03 

- 
N/A 

2.9E-03 
3.4E-03 
6.OE-03 

N/A 
N/A 
NIA 

9.6E-03 

4 7E-01 
3 IE-04 
6.2E-03 
4 8E-02 
3 9E-03 

-iF=EG- v...- -. 
- 



TABLE 7.8 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek - Landfill B (Site 2) 

Exposure Medium: Surface Soil 

Receptor Population: Resident 

of Potential 

igestion 4,4’-DDD 
Aluminum 
Antimony 
Arsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Iron 
Manganese 
Nickel 
Vanadium 
Zinc 

ermal 4,4-DDD 

Alurninum 
Antrmony 
Arsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Iron 
Manganese 
Nickel 
Vanadium 
Zinc 

M= Medium Specific 

Medium Medium Route Route 
EPC EPC EPC EPC 

Value Units Value Units 

4.2 
16600 

7 
12 

23 
14 
1.7 

134 
106000 

688 
246 

66.1 
7560 

4.2 

18600 
7 

12 
23 
1.4 
17 

13.4 
106000 

688 
246 

66.1 
7560 

- 
4.20 

18600.00 
7 00 
12.00 
2 30 
1 40 
1.70 

13.40 
106000 00 

688.00 
246.00 
66.10 

7560.00 
- 

4.20 

18600.00 
7.00 
12.00 
2.30 
1.40 
1.70 

13.40 
106000.00 

688.00 
246.00 
66 10 

7560.00 
- 

EPC 
Selected 

for Hazard 
Calculation 

M 5.4E-05 mglkg-day 
M 2.4E-01 mglkg-day 
M 8.9E-05 mglkg-day 
M 1.5E-04 mglkg-day 
M 2.9E-05 mglkg-day 
M 1.8E-05 mglkg-day 
h4 2.2E-05 mglkg-day 
M 1 7E-04 mglkg-day 
M 1.4E+OO mglkg-day 
M 8.8E-03 mglkg-day 
M 3.lE-03 mglkg-day 
M 8.5E-04 mglkg-day 
M 9.7E-02 mglkg-day 

M 7.lE-05 mglkg-day 

M 3.2E-02 mglkg-day 
M 1.2E-05 mglkg-day 
M 6.5E-05 mglkg-day 
M 3.9E-05 mglkg-day 
M 2.4E-05 mglkg-day 
M 2.9E-05 mglkg-day 
M 2.3E-05 mglkg-day 
M 1.8E-01 mglkg-day 
M 1.2E-03 mglkg-day 
M 4.2E-04 mglkg-day 
M l.lE-04 mglkg-day 
M 1.3E-02 mglkg-day 

Intake 
(Non-Cancer) 

Intake 
[Non-Cancer) 

Units 

Reference Reference 
Dose I)ose Units 

- 
N/A 

1 .OE+OO 
4 OE-05 
3.OE-04 

N/A 
N/A 
N/A 

5.OE-03 
3.OE-01 
1.4E-01 
2.OE-03 
1.4E-04 
7.!iE-02 

N/A 

2.7E-01 
4 OE-05 
2.9E-04 

N/A 
N/A 
N/A 

5.OE-05 
1.5E-02 
1.4E-01 
2 OE-03 
1.4E-04 
7.5E-02 

- 
dal Hazard 

- 
mgikglday 
mglkglday 
mglkglday 
mglkglday 

N/A 
N/A 

N/A 

m@Wdv 
mglkglday 

maWday 
mglkglday 
mglkglday 
mglkglday 

mglkglday 

mglkglday 
mglkglday 
mglkglday 

N/A 
N/A 
N/A 

mglkglday 
mglkglday 
mglkglday 
mglkglday 

mglkglday 

lex Across, 

Reference 
:oncentratior 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Exposure Rc 

Reference 
zoncentratior 

Units 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
WA 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 

@Pathways 

Hazard 
Quotient 

- 
N/A 

2 4E-01 
2 2E+OO 
5 lE-01 

N/A 
N/A 

N/A 
3 4E-02 
4 5E+OO 
6 3E-02 
1 6E+oo 
6 OEtOO 
1.3EtOO 

N/A 

1.2E-01 
3.OE-01 
2.3E-01 

N/A 
N/A 
N/A 

4.5E-01 
12E+Ol 
8 3E-03 
2 IE-01 
8 OE-01 
1.7E-01 

- 
3.1E+Ol 

- 



TABLE 7.8.CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill B (Site 2) 

Exposure Chemical 
Route of Potential 

Aluminum 
Antimony 
Arsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Iron 
Manganese 
Nickel 
Vanadium 
‘Zinc 

‘4,4-DDD 
Aluminum 
Antrmony 
Arsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Iron 
Manganese 
Nickel 
Vanadium 

- 
termal 

M= Medium Specific 

Medium Medium Route Route 
EPC EPC EPC EPC 

Value Units Value Units 

0 49 
6521 11 

1 16 
4.55 
0 62 
0.51 
0.65 
1 91 

28112.22 
169 69 

49 66 
26.48 

1157 46 

0.49 
6521.11 

1 16 
4.55 
0.62 
0.51 
0.65 
1.91 

28112 22 
169.69 

49 66 
26 46 

1157.46 

- - - 
Wkg 0.49 mglkg 
wW 6521.11 wW 
w/kg 1.16 mgf@ 
w/kg 4 55 Wkg 
w% 0 62 mglkg 

w/kg 0 51 w/kg 
Wk7 0 65 w&4 
mglkg 1 91 mg/kg 
msks 28112.22 mglkg 
wM 169.69 w/kg 
w/kg 49 66 w/kg 
mgN 26.48 w/kg 
mcm 1157.46 msM 

mgncg 0.49 wM 
w/kg 6521.11 w&4 

w&2 1.16 wfig 
mgh 4.55 w/kg 
msn(g 0 62 Wkg 
fw#g 0.51 wW3 
m&3 0 65 mslkg 
w/kg 1.91 w/kg 
Wkg 28112.22 wN3 
mg/kg 169.69 mWg 
mglkg 49 66 Wkg 
w/kg 26 48 mglkg 
w/b 1157.46 mglkg - - - 

EPC 
Selected 

for Hazard 
Calculation 

Intake 
(Non-Cancer) 

I- 
M ii 6 2E-06 
M 8.3E-02 
M 1 5E-05 
M 5.8E-05 
M 7.9E-06 
M 6.5E-06 
M 8.3E-06 
M 2.4E-05 
M 3.6E-01 
M 2.2E-03 
M 6.3E-04 

A-l! 
M 
M 
M 
M 
M 
M 

~ 

M 
M 
M 
M 
M 
M 

3.4E-04 
1.5E-02 

8.3E-06 
l.lE-02 
2.OE-06 
2.5E-05 
1 .OE-05 
8.6E-06 
l.lE-05 
3.2E-06 
4 8E-02 
2.9E-04 
8.4E-05 
4 5E-05 

M 11 2.OE-03 

Intake 
[Non-Cancer] 

Units 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mgikg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

Reference Reference 
Dose Dose Units 

N/A 
l.OE+OO 
4 OE-05 
3.OE-04 

N/A 
N/A 
N/A 

5.OE-03 
3.OE-01 
1.4E-01 
2.OE-03 
1.4E-04 
7.5E-02 

- 
N/A 

2.7E-01 
4 OE-05 
2.9E-04 

N/A 
N/A 
N/A 

5 OE-05 
1.5E-02 
1.4E-01 
2 OE-03 
1 4E-04 
7.5E-02 

- 
Lal Hazard 

- 
m@WdaY 
WWW 
mglkglday 
mglkglday 

N/A 
N/A 
N/A 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

N/A 
- 

N/A 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mgikglday 
mglkglday 
mglkglday 
mglkglday 

iex Across I 

:oncentratior 
Units 

N/A NIA 
N/A fVA 
N/A NIA 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
NIA N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

N/A NIA 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

Exposure Ro ?slPathways 

Reference Hazard 
Quotient 

- 
N/A 

8.3E-02 
3 7E-01 
1 9E-01 

N/A 
N/A 
N/A 

4.9E-03 
1.2E+OO 
1.5E-02 
3 2E-01 
2.4EtOO 
2.OE-01 

- 
N/A 

4.1E-02 
4 9E-02 
8.7E-02 

N/A 
N/A 
N/A 

6 5E-02 
3.2E+OO 
2 1 E-03 
4 2E-02 
3 2E-01 
2 6E-02 

- 
8 6E+OO 

- 



TABLE 7.9 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek _ Landfill B (Site 2) 

Scenario Timeframe: Future 
Medrum: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Onsite 
Receptor Population: Resident 
Recentnr Aoe- 

Exposure 
Route 

Chemical 
of Potential 

Concern 

I 
igestion 14,4’-DDD 

Aluminum 
Antimony 
Arsenic 
Benzo(a)Anthracene 
Beruo(a)Pyrene 
Beruo(b)Fluoranthene 
Beryllium 
Iron 
Manganese 
Nickel 
Vanadium 

IZinc 

14.4’-DDD 
Aluminum 
Antimony 
Arsenic 

Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Iron 
Manganese 
Nickel 
Vanadium 

lermal 

M= Medium Specific 

EPC 
Value 

4.2 
18600 

7 
12 

23 
14 
17 

13.4 
106000 

688 
246 

66 1 
7560 

42 

7 

12 
23 
14 
17 

13 4 
106000 

600 
246 

66.1 
7560 

Medium Route Route 
EPC EPC EPC 
Units Value Units 

=Wg 
Wkg 
wlkg 
fwlkg 
Wkg 
wD9 
wlkg 
=Wkg 
m9h 
mglkg 
wlkg 
Wkg 
w/kg 

mglkg 
wlkg 
wY% 
mskt 
mglk9 
mglkg 
Wkg 
mglkg 
mglkg 
w/kg 
Wkg 
mglkg 
wVkg 

- 
4 20 

18600.00 
7 00 

12 00 
2 30 
1.40 
1 70 

13.40 
106000.00 

688.00 
246.00 
66.10 

7560.00 
- 

4.20 
18600.00 

7.00 
12.00 
2.30 
1.40 
1.70 

13.40 
106000.00 

688.00 
246 00 
66 10 

7560.00 

EPC 

for Hazard 
Calculation (1) 

Intake 
(Non-Cancer] 

Unrts 

M 5.8E-06 mglkg-day 
M 2 5E-02 mglkg-day 
M 9 6E-06 mglkg-day 
M 1 6E-05 mglkg-day 
M 3 2E-06 mglkg-day 
M 1.9E-06 mglkg-day 
M 2.3E-06 mglkg-day 
M 1 BE-05 mglkg-day 
M 1.5E-01 mglkg-day 
M 9.4E-04 mglkg-day 
M 3.4E-04 mglkg-day 
M 9.1E-05 mglkg-day 
M 1 .OE-02 mglkg-day 

M 3.3E-05 mglkg-day 
M 1.5E02 mglkg-day 
M 5 6E-06 mglkg-day 
M 3.lE-05 mglkg-day 
M 1 BE-05 mglkg-day 
M l.lE-05 mglkg-day 
M 1.4E-05 mglkg-day 
M l.lE-05 mglkg-day 
M 8 4E-02 mglkg-day 
M 5.5E-04 mglkg-day 
M 2.OE-04 mglkg-day 
M 5.3E-05 mglkg-day 
M 6.OE-03 mglkg-day 

Intake 
(Non-Cancer) 

Reference Reference Reference 
Dose (2) Dose Units :oncentratior 

- 
NIA 

l.OE+OO 
4 OE-05 
3.OE-04 

NIA 
N/A 
NIA 

5.OE-03 
3 OE-01 
1 4E-01 
2 OE-03 
1.4E-04 
7 5E-02 

- 
N/A 

2.7E-01 
4 OE-05 
2.9E-04 

N/A 
NIA 
N/A 

5.OE-05 
1.5E-02 
1.4E-01 
2.OE-03 
1 4E-04 
7.5E-02 

rtal Hazard 

- 
NIA 

mglkglday 
mglkgfday 
mglkglday 
mglkglday 

N/A 
N/A 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

wWday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

NIA 
NIA 

mglkglday 
mglkgiday 
mglkglday 
mglkglday 
mgikglday 
mglkglday 

lex Across 

N/A N/A 
N/A N/A 
N/A N/A 
NIA NIA 
NIA N/A 
N/A N/A 
N/A N/A 
N/A NIA 
N/A N/A 
N/A N/A 
N/A NIA 
N/A NIA 
N/A N/A 

NIA N/A 

N/A N/A 
N/A NIA 
N/A N/A 
N/A NIA 
N/A NIA 
N/A NIA 
N/A NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 

Exposure Rc !slPathwys 

Reference 
zoncentratior 

Units 

Hazard 
Quotient 

- 
N/A 

2.5E-02 
2.4E-01 
5.5E-02 

NIA 
NIA 
N/A 

3 7E-03 
4.8E-01 
6.7E-03 
1.7E-01 
6.5E-01 
1.4E-01 

- 
N/A 

5.5E-02 
1.4E-01 
1 IE-01 

NIA 
NIA 
N/A 

2 IE-01 
5 6E+00 
3 SE-03 
9.8E-02 
3 8E-01 
0 OE-02 

- 
8.5EtOO 



TABLE 7.9.CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill B (Site 2) 

IScenario Timeframe: Future 1 
Medium: Surface Soil 
Exposure Medium, Surface Soil 
Exposure Point: Onsite 
Receptor Population: Resident 
Receotor Aoe. Adult 

.” 
I 

lgestron )4,4’-DDD 
Aluminum 
Antimony 
Arsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Iron 
Manganese 
Nickel 
Vanadium 

IZinc 

(4.4’-DDD 
Aluminum 
Antimony 
Arsenic 
Beruo(a)Anthracene 
&nzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Iron 
Manganese 
Nickel 
Vanadium 

ermal 

Zinc 

M= Medium Specific 

Medium Medium Route Route 
EPC EPC EPC EPC 

Value Units Value Units 

0 49 
6521.11 

1 16 
4 55 
0 62 
0 51 
0 65 
1.91 

20112 22 
169.69 

49 66 
26.48 

1157.46 

0.49 
6521.11 

1.16 
4.55 
0.62 
0.51 
0.65 
1.91 

28112 22 
169.69 

49 66 
26.48 

1157.46 

- 
mglkg 
Wkg 
mglkg 
wlkg 
Wkg 
wlkg 
Wkg 
Wkg 
wlkg 
m9M 
wlkg 
w&I 
mglkg 

w&3 
w*g 
mm 
w/kg 
msh 
msN 
f-w@ 
msk9 
msk3 
wlkg 
mglkg 
wlkg 
Wkg 

0.49 
6521 11 

1.16 
4 55 
0 62 
0 51 
0 65 
1 91 

20112 22 
169.69 
49 66 
26 40 

1157.46 

0.49 
6521 11 

1.16 
4.55 
0.62 
0.51 
0 65 
1.91 

28112.22 
169.69 
49.66 
26 48 

1157.46 

- 
mglkg 
m9W 
Wkg 
w#g 
wlkg 
mglkg 
mslks 
mglkg 
w/kg 
mglkg 
m9fi9 
w&I 
f-M& - 
msw 
mglkg 
Wkg 
mslks 
mgb 
Wkg 
mm9 
wlkg 
w/kg 
mglkg 
mglkg 
msN 
mglkg - 

EPC 
Selected 

for Hazard 
Calculation 

Intake 
(Non-Cancer) 

Intake 
Non-Cancer) 

Units 

M 6.7E-07 mglkg-day 
M 8.9E-03 mglkg-day 
M 1 6E-06 mglkg-day 
M 6.2E-06 mglkg .day 
M 8 4E-07 mglkg-day 
M 7.OE-07 mglkg-day 
M 8.9E-07 mglkg-day 
M 2 6E-06 mglkg-day 
M 3 SE-02 mglkg-day 
M 2 3E-04 mglkg-day 
M 6.8E-05 mglkg-day 
M 3.6E-05 mglkg-day 
M 1.6E-03 mglkg-day 

M 3.9E-06 mglkg-day 
M 5.2E-03 mglkg-day 
h4 9 2E-07 mglkg-day 
M 1.2E-05 mglkg-day 
M 4.9E-06 mglkg-day 
M 4.OE-06 mglkg-day 
M 5.lE-06 mglkg-day 
M I SE-06 mglkg-day 
M 2.2E-02 mglkg-day 
M 1.3E-04 mglkg-day 
M 3 9E-05 mglkg-day 
M 2.1 E-05 mglkg-day 
M 9.2E-04 mglkg-day 

Dose 

- 
WA 

l.OE+OO 
4.OE-05 
3.OE-04 

N/A 
N/A 
NIA 

5.OE-03 
3 OE-01 
1.4E-01 
2.OE-03 
1 4E-04 
7.5E-02 

- 
N/A 

2.7E-01 
4.OE-05 
2.9E-04 

N/A 
N/A 
N/A 

5.OE-05 
1.5E-02 
1.4E-01 
2 OE-03 
1.4E-04 
7.5E-02 

tal Hazard 

Reference Reference 
Dose Units :oncentration 

- 
N/A 

mglkglday 
mglkg-day 
mglkg-day 
mglkg-day 

N/A 
N/A 

mglkglday 
mglkglday 

w&N-Jay 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mgikg-day 
mglkg-day 
mglkg-day 

wh-day 
NIA 
N/A 

mglkglday 
mglkglday 
mgikglday 
mglkg-day 
mglkg-day 
mglkg-day 

lex Across 

NIA N/A 
N/A N/A 
NIA N/A 
NIA N/A 
N/A NIA 
N/A NIA 
N/A NIA 
NIA N/A 
N/A NIA 
NIA N/A 
NIA N/A 
NIA N/A 
NIA NIA 

N/A NIA 
N/A NIA 
N/A N/A 
N/A N/A 
NIA NIA 
NIA NIA 
NIA WA 
NIA NIA 
NIA NIA 
NIA N/A 
NIA NIA 
N/A N/A 
NIA NIA 

Exposure Ro is/Pathways 

Reference 
)oncentration 

Units 

Hazard 
Quotient 

- 
N/A 

8.9503 
4.OE-02 
2 IE-02 

N/A 
NIA 
N/A 

5 2E-04 
1.3E-01 
1.7E-03 
3.4E-02 
2.6E-01 
2.1E-02 

- 
NIA 

1 9E-02 
2 3E-02 
4 IE-02 

N/A 
N/A 
NIA 

3 OE-02 
1.5E+OO 
9 6E-04 
2.OE-02 
1 5E-01 
1.2E-02 

- 
23E+oo 

- 



TABLE 7.lO.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek - Landfill B (Site 2) 

Scenario Trmeframe. Future 
Medium: Surface Soil 
Exposure Medium Surface Soil 
Exposure Point. Onsite 
Receptor Population: Groundskeeper 

Exposure 
Route 

- 
rgestion 

Chemical Medrum Medium Route 
of Potential EPC EPC EPC 

Concern Value Units Value 

4,4’-DDD 
Aluminum 
4ntimony 
4rsenic 
3eruo(a)Anthracene 
3enzo(a)Pyrene 
3enzo(b)Fluoranthene 
3erytlium 
ron 
Manganese 
\lickel 
u’anadium 
rinc 
4,4’-DDD 

Wrminum 
I\ntimony 
firsenic 
3enzo(a)Anthracene 
3enzo(a)Pyrene 
3enzo(b)Fluoranthene 
3eryilium 
Iron 
Manganese 
Nickel 
Vanadium 

M= Medium Specific 

4.2 
18600 

7 
12 

23 
14 
17 

13.4 
106000 

688 
246 

66.1 
7560 

4.2 

18600 
7 

12 
2.3 
14 
17 

13.4 
106000 

688 
246 

66.1 
7560 

wM 
mgfig 
Wkg 
w/kg 
wk4 
w/kg 
wW 
mgk4 
mgfig 
w@ 
mglkg 
msfig 
wn(s 
w&3 - 
w-m 
mgfig 
w/kg 
w&3 
w/kg 
Wkg 
Wkg 
w/kg 
wlkg 
w/kg 
wlkg 
msW - 

- 
4.20 

18600.00 
7.00 

12 00 
2.30 
1.40 
1 70 

1340 
106000 00 

688.00 
246 00 
66.10 

7560.00 
4.20 

- 
18600.00 

7.00 
12.00 
2.30 
1.40 
1 70 

13.40 
106000.00 

688.00 
246.00 
66 10 

7560.00 
- 

EPC 
Selected 

for Hazard 
Calculation 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
(Non-Cancer) 

Intake 
Non-Cancer) 

Units 

2.lE-06 mglkg-day 
9 IE-03 mglkg-day 
3 4E-06 mgikg-day 
5.9E-06 mglkg-day 
1 IE-06 mglkg-day 
6.8E-07 mglkg-day 
8 3E-07 mglkg-day 
6.6E-06 mglkg-day 
5.2E-02 mglkg-day 
3.4E-04 mglkg-day 
1.2E-04 mglkg-day 
3 2E-05 fm3NW 
3.7E-03 mglkg-day 
2.2E-05 mglkg-day 

9.6E-03 mglkg-day 
3.6E-06 mglkg-day 
2.OE-05 mglkg-day 
1.2E-05 mglkg-day 
7.3E06 mglkg-day 
8 8E-06 mglkg-day 
6.9E-06 mglkg-day 
5.5E-02 mglkg-day 
3 6E-04 mglkg-day 
1.3E-04 mglkg-day 
3 4E-05 mglkg-day 
3.9E-03 mglkg-day 

Reference Reference 
Dose Dose Units 

- 
N/A 

l.OEtOO 
4 OE-05 
3.OE-04 

N/A 
N/A 
N/A 

5 OE-03 
3.OE-01 
1.4E-01 
2.OE-03 
1.4E-04 
7.5E-02 

N/A 
- 

2 7E-01 
4.OE-05 
2.9E-04 

N/A 
N/A 
N/A 

5OE-05 
1.5E-02 
1 4E-01 
2.OE-03 
1.4E-04 
7.5E-02 

rtal Hazard 

- 
N/A 

mglkglday 
mglkglday 
mglkglday 
mglkglday 

N/A 
WA 

mglkglday 
mglkglday 

--. 
mglkglday 

mglkglday 

mglkglday 
mglkglday 
mglkglday 
mglkglday 

NIA 
N/A 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

Jex Across 

:oncentration 
Reference 

:oncentration 
Units 

N/A N/A 

N/A N/A 
WA NIA 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
NIA N/A 
N/A N/A 
N/A N/A 
N/A NIA 
N/A N/A 
N/A N/A 
N/A N/A 

N/A N/A 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

Exposure Rc &Pathways 

Hazard 
Quotient 

- 
N/A 

9 1 E-03 
8 6E-02 
2.OE-02 

NIA 
N/A 
N/A 

1.3E-03 
1.7E-01 
2.4E-03 
6.OE-02 
2.3E-01 
4 QE-02 

NIA 

3.6E-02 
9.1 E-02 
7 DE-02 

N/A 
N/A 
N/A 

-1 4E-01 
3.7E+OO 
2 5E-03 
6 4E-02 
2 4E-01 
5.2E-02 

5OEtOO 
- 



TABLE 7.lO.CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St Juliens Creek - Landfill B (Site 2) 

~ 

Receptor Population: Groundskeeper 

of Potential 

rgestion 

ermal 

4,4’-DDD 
Aluminum 
Antimony 
Arsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Iron 
Manganese 
Nickel 
Vanadium 
Zinc 

14,4’-DDD 

IAluminum 
Antimony 
Arsenic 
Beruo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
iron 
Manganese 
Nickel 
Vanadium 

Medium Medrum Route Route EPC 
EPC EPC EPC EPC Selected 

Value Unrts Value Units for Hazard 

0 49 
6521.11 

1.16 
4 55 
0 62 
0.51 
0 65 
1 91 

28112.22 
169 69 

49.66 
26 40 

1157.46 
0.49 

6521.11 
1.16 
4 55 
0 62 
0.51 
0 65 
1 91 

28112.22 
169.69 

49.66 
26.48 

1157.46 

- 
w/kg 
mc&7 
W&I 
w/kg 
f-&W 
Wkg 
w/kg 
msh 
mmg 
w/kg 
ms@ 
w/kg 
w/kg 
Wkg - 
w#g 
w/kg 
Wkg 
w/kg 
w/kg 
m&g 
wlkg 
w/kg 
m&!/kg 
w/kg 
w/kg 
w/kg - 

0.49 
6521 11 

1 16 
4.55 
0 62 
0 51 
0.65 
1.91 

20112.22 
169.69 
49.66 
26 48 

1157.46 
0.49 

6521.11 
1.16 
4 55 
0 62 
0.51 
0 65 
1 91 

20112.22 
169 69 
49.66 
26.48 

1157.46 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
(Non-Cancer) 

Intake 
Non-Cancer) 

Unrts 

2 4E-07 mglkg-day 
3.2E-03 w&w% 
5 7E-07 mglkg-day 
2.2E-06 mglkg-day 
3.OE-07 mglkgday 
2.5E-07 mglkg-day 
3 2E-07 wM-W 
9.3E-07 mglkg-day 
1.4E-02 WWW 
6.3E-05 mgikg-day 
2.4E-05 mglkgday 
1.3E-05 mglkg-day 
5 7E-04 mglkg-day 
2.5E-06 mglkgday 

3.4E-03 
S.OE-07 

wWW 
mglkg-day 

7 6E-06 mglkg-day 
3.2E-06 mglkg-day 
2.6E-06 mglkg-day 
3.4E-06 mglkg-day 
Q.QE-07 mglkg-day 
1.5E-02 mglkg-day 
8.8E-05 mglkg-day 
2 6E-05 mglkg-day 
1.4E-05 mglkg-day 
6.OE-04 mglkg-day 

Reference Reference Reference 
Dose Dose Units Zoncentratior 

- 
N/A 

1 OE+OO 
4.OE-05 
3.OE-04 

N/A 
N/A 
N/A 

5 OE-03 
3.OE-01 
1.4E-01 
2.OE-03 
1.4E-04 
7.5E-02 

N/A 
- 
2.7E-01 
4.OE-05 
2 SE-04 

N/A 
N/A 
N/A 

5.OE-05 
1.5E-02 
1.4E-01 
2 OE-03 
1 4E-04 
7.5E-02 

- 
tal Hazard 

- 
NIA 

mglkglday 
mglkg-day 
mglkg-day 
mglkg-day 

WA 
N/A 

mglkglday 
mglkglday 
mglkglday 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

N/A 
N/A 

mglkglday 
mglkglday 
mglkglday 
mglkg-day 
mglkg-day 
mglkg-day 

lex Across I 

N/A N/A 

N/A N/A 
N/A N/A 
NIA N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

N/A N/A 

N/A NIA 
NIA N/A 
N/A N/A 
N/A N/A 
N/A NIA 
N/A WA 
N/A N/A 
N/A N/A 
N/A N/A 
NIA N/A 
N/A N/A 

Exposure Ro !slPathways 

Reference 
Concentration 

Units 

Hazard 
Quotient 

- 
N/A 

3 2E-03 
1 4E-02 
7.4E-03 

NlA 
N/A 
N/A 

1 QE-04 
4.6E-02 
5.9E-04 
1.2E-02 
9.3E-02 
7 6E-03 

N/A 
- 

1 3E-02 
1 5E-02 
2 7E-02 

N/A 
N/A 
N/A 

2 OE-02 
9.7E-01 
6 3E-04 
1 3E-02 
9 8E-02 
0 OE-03 

- 
1.3EtOO 

- 



TABLE 7.11.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek _ Landfill B (Site 2) 

[Scenario Timeframe: Future 1 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Onsite 
Receptor Population: Construction Worker 

Exposure 
Route 

Chemical 
of Potential 

Concern 

I 
igestion 14,4-DDD 

Aluminum 
Antimony 
Arsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Iron 
Manganese 
Nickel 
Vanadium 

IZinc 

ermal 14,4’-DDD 
Aluminum 
Antimony 
Arsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Iron 
Manganese 
Nickel 
Vanadium 

Medium 
EPC 

Value 

4.2 
18600 

7 
12 

23 
14 
17 

13.4 
106000 

688 
246 

66.1 
7560 

4.2 
16600 

7 
12 

2.3 
1.4 
1.7 

13.4 
106000 

600 

7560 w&3 

Route 
EPC 

Value 

4.20 
16600 00 

7.00 
12.00 
2 30 
1.40 
1.70 

13.40 
106000.00 

688.00 
246.00 
66.10 

7560.00 
- 

4.20 
18600.00 

7.00 
12.00 
2.30 
1.40 
1.70 

13.40 
106000.00 

688.00 
246.00 
66.10 

7560.00 
- 

EPC 

for Hazard 
Calculation (1) 

M 2.OE-05 
M 8.7E-02 
M 3.3E-05 
M 5.6E-05 
M l.lE-0.5 
M 6 6E-08 
M 8.OE-06 
M 6 3E-05 
M 5OE-01 
M 3.2E-03 
M 1.2&03 
M 3.1E-04 
M 3.5E-02 

M 22E-05 
M 9.6E-03 
M 3.6E-06 
M 2.OE-05 
M 1.2E-05 
M 7.2E-08 
M 8.8E-06 
M 6.9E-08 
M 5.5E-02 
M 3.6E-04 
M 1.3E-04 
M 3.4E-05 
M 3.9E-03 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

mglkg-day 
mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mNwW 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mgikg-day 

mglkg-day 

w&W 
mglkg-day 
mgikg-day 
mglkg-day 
mglkg-day 
mg/kg-day 
mgikg-day 
mg/kgday 
mglkg-day 
mglkg-day 
mg/kg-day 
mglkg-day 

Reference Reference 
Dose (2) Dose Units 

- 
N/A 

1 .OE+OO 
4.OE-05 
3 OE-04 

N/A 
N/A 
N/A 

5 OE-03 
3.OE-01 
1.4E-01 
2.OE03 
1.4E-04 
7.5E-02 

N/A 
2.7E-01 
4 OE-05 
2.9E-04 

N/A 
N/A 
N/A 

5.OE-05 
1.5E-02 
1.4E-01 
2.OE-03 
1 4E-04 
7.5E-02 

- 
Ital Hazard 

N/A 

mglkglday 
mglkglday 

N/A 
N/A 
N/A 

mglkglday 

w/kgldv 
-- 

mglkglday 

mglkglday 

N/A 
mglkglday 
mglkglday 
mglkglday 

N/A 
N/A 
N/A 

mglkglday 
mglkglday 
mgikglday 
mglkglday 
mglkglday 
mglkglday 

lex Across 

Zoncentration 
Reference 

:oncentration 
Units 

N/A N/A 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
NIA N/A 
NIA N/A 
N/A N/A 

N/A N/A 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

Exposure Ro ?s!Pathways 

Hazard 
Quotient 

- 
N/A 

6.7E-02 
8.2E-01 
1.9E-01 

N/A 
N/A 
N/A 

1.3E-02 

1.7E+OO 
2.3E-02 
5.8E-01 
2.2E+rJO 
4.7E-01 

N/A 

3.6E-02 
9 IE-02 
7.OE-02 

N/A 
N/A 
N/A 

1.4E-01 
3 7E+OO 
2.5E-03 
6 4E-02 
2.4E-01 
5.2E-02 

- 
9.5EtOO 



TABLE 7.1 l.CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill B (Site 2) 

cenario Timeframe: Future 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

igestion /4,4’-DDD 
Aluminum 
Antimony 
Arsenic 
Benzo(a)Anthracene 
Beruo(a)Fyrene 
Benzo(b)Fluoranthene 
Beryllium 
Iron 
Manganese 
Nickel 
Vanadium 

/Zinc 

(4,4’-DDD 
Aluminum 
Antimony 
Arsenic 
Benzo(a)Anthracene 
Benzo(a)F’yrene 
Benzo(b)Fluoranthene 
Beryllium 
iron 
Manganese 
Nickel 
Vanadium 
Zinc 

lermal 

0.49 
6521.11 

1 16 
4.55 
0 62 
0 51 
0.65 
1 91 

28112.22 
189 69 

49 66 
26.48 

1157 46 

0.49 

6521.11 
1.16 
4.55 
0.62 
0.51 
0 65 
1.91 

28112.22 
169 69 

49.66 
26.48 

1157.46 mgikg 

Route Route 
EPC EPC 

Value Units 

I 
‘,,“,:“,, 

1 16 mg& 
4.55 Wkg 
0 62 wW 
0.51 w/kg 
0.65 WW 
1.91 mmg 

28112.22 mglkg 
169.69 wm 
49.66 w&3 
26.48 wfh 

1157.46 Imglk 

YizJ-g 

EPC 
Selected 

for Hazard 
Calculation (1) 

M 2.3E-06 
M 3.1E-02 
M 5.4E-06 
M 2 lE-05 
M 2.9E-06 
M 2.4E-06 
M 3 OE-06 
M 8.9E-06 
M I .3E-O1 
M 7.9E-04 
M 2.3E-04 
M 1.2E-04 
I.4 54E-03 

M 2.5E-06 
M 3.4E-03 
M 6 OE-07 
M 7.5E-06 
M 3.2E-06 
M 2.6E-06 
M 3.3E-06 
M 9.9E-07 
M 1.5E-02 
M a.8035 
M 2 6E-05 
M 1.4E-05 
M 6.OE-04 

Intake 
(Non-Cancer) 

Intake 
Non-Cancer) 

Units 

mglkg-day 

wMdaY 
mglkg-day 
mglkg-day 
mglkgday 
mgikg-day 
mglkg-day 
mglkg-day 

fWW-day 
mglkgday 
mglkgday 
mglkg-day 
mglkg-day 

w~g-dw 
mglkgday 

wk?W 
mgikg-day 
mgikg-day 

WM-day 
mglkgday 
mglkg-day 

mM@ay 
NkvW 
mgikg-day 
mgikg-day 
mgikg-day 

Dose (2) Dose Units 

- 
N/A 

1 .OE+OO 
4.OE-05 
3 OE-04 

N/A 
N/A 
N/A 

5OE-03 
3.OE-01 
1.4E-01 
2.OE-03 
1 4E-04 
7.5E-02 

- 
N/A 

2.7E-01 
4 OE-05 
2.9E-04 

N/A 
N/A 
N/A 

5.OE-05 
1.5E-02 
1.4E-01 
2 OE-03 
1 4E-04 
7.5E-02 

- 
lal Hazard 

N/A 

m&$day 
mglkglday 

NlA 
N/A 
N/A 

mglkglday 
mglkglday 
mglkglday 

-- . 
mglkglday 
mglkgiday 

N/A 

--, 
mglkglday 
mglkglday 

N/A 
N/A 
N/A 

mglkglday 
mglkglday 
mglkglday 
mgikglday 

lex Across I 

Reference 
zoncentration 

Reference 
;oncentratior 

Units 

N/A WA 

NlA N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A WA 
NlA N/A 
N/A N/A 
N/A N/A 
NlA N/A 
N/A N/A 

N/A N/A 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
NIA N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

Exposure Ro &Pathways 

Hazard 
Quotient 

- 
N/A 

3.lE-02 
1.4E-01 
7.1 E-02 

N/A 
N/A 
N/A 

1 8E-03 
4 4E-01 
5.7E-03 
1.2E-01 
8.9E-01 
7.2E-02 

- 
N/A 

12E-02 
1.5E-02 
2.6E-02 

N/A 
N/A 
N/A 

2.OE-02 
9 7E-01 
6 3E-04 
1 3E-02 
9 8E-02 
8.OE-03 

- 
2.8E+OO 



TABLE 8 5.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek - Landfill B (Site 2) 

cenario Timeframe: Current 

lgestion 

ermal 

4,4’-DDD 
Aluminum 
Antimony 
Arsenic 

Benzo(a)Anthracene 

Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 

Iron 

Manganese 
Nickel 
Vanadium 
Zinc 

14,4’-DDD 

Aluminum 
Antimony 
Arsenic 

Benzo(a)Anthracene 
Benzo(a)Pyrene 
Beruo(b)Fluoranthene 
Beryllium 
Iron 
Manganese 

Nickel 
Vanadium 

4 20 wkg 
18600.00 mglkg 

7.00 mglkg 
12.00 w/kg 
2 30 w/kg 
1.40 w/kg 
1.70 Wkg 

13 40 w/kg 
106000.00 mglkg 

688.00 w&4 
246.00 w/kg 
66.10 w/kg 

7560.00 mglkg 

4.20 w/kg 
18600.00 mglkg 

7.00 wkt 
12.00 w&3 
2.30 msM 
1.40 w/kg 
1.70 w&t 

13.40 msw 
106000.00 mglkg 

688.00 w/kg 
246.00 msk2 
66.10 wit/kg 

7560.00 mg/kg 

EPC Selected 
for Risk 

Calculation (1) 

M 
M 
M 
M 
M 
M 

M 

M 
M 

M 
M 
M 

M 

M 
M 
M 

M 
M 
M 
M 
M 

M 
M 

M 
M 
M 

Intake 
(Cancer) 

- 
6 0E-07 
3.OE-03 
1 .l E-06 
2 OE-06 
3 7Ea07 
2.3E-07 
2.8E-07 

2 2E-06 

1 7E-02 
1 lE-04 
4.OE-05 

l.iE-05 
1.2E-03 

- 
9.1E-07 
4.OE-04 
1.5E-07 
2.6E-07 

5.OE-08 
3 OE-08 
3.7E-08 
2.9E-07 
2.3E-03 
1.5E-05 

5.3E-06 

1.4E-06 
1.6E-04 

- 

Intake 
(Cancer) 

Units 

mglkg-day 
mglkg-day 
mglkg-day 

mglkgday 
mglkgday 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 

mglkgday 

WWW 
wWW 
mglkgday 

WM-W 
~UkMw 
mglkg-day 
mglkg-day 
mglkg-day 

fWWay 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mgikg-day 

mMwW 
mglkgday 

btal 

Cancer Slope Cancer Slope 
Factor Factor Units 

0.192 
N/A 
N/A 

1.5E+OO 
0.73 

7 3E+OO 
7 3E-01 

4 3E+OO 
N/A 

N/A 
N/A 

N/A 
N/A 

0.192 

N/A 
N/A 

16E+OO 
N/A 

N/A 

N/A 
4.3E+O2 

N/A 

N/A 
N/A 
N/A 
N/A 

ss All Exposur 

mglkgday -1 
N/A 
N/A 

mgikgday -1 

mglkgday -1 

mglkgday -1 
mglkgday -1 

mglkg-day -1 
N/A 
N/A 

N/A 

N/A 
N/A 

mgikgday -i 

N/A 
N/A 

mglkgday -1 
N/A 

N/A 
N/A 

mglkgday -1 
N/A 
N/A 
N/A 
N/A 
N/A 

‘outewPathway$ 

Cancer 
Risk 

- 
1.3E-07 

N/A 
N/A 

2.9E-06 
2.7E-07 

1.7E-06 
2.OE-07 
9 4E-06 

WA 
NlA 
N/A 

N/A 

N/A 
- 

1.7E-07 
N/A 

NIA 
4.1E-07 

N/A 
N/A 

N/A 
1.2E-04 

N/A 
N/A 
N/A 
N/A 

N/A 
- 

1.4E-04 
- 



TABLE 8.5 CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill B (Site 2) 

I I 
Exposure 

Route 

lgestron 

rermal 

Chemical 
of Potentral 

Concern 

Medium 
EPC 

Value 

I 
4,4’-DDD I 0 49 w&t 
Aluminum 8521 11 f’Wkg 
Antimony 1 16 w/kg 
Arsenic 4 55 m@kg 
Benzo(a)Anthracene 0 62 m@kg 
Benzo(a)Pyrene 0 51 Wkg 
Benzo(b)Fluoranthene 0 65 Wkg 
Beryllium 1.91 m@kg 
Iron 28112.22 m@kg 
Manganese 169.69 m&g 
Nickel 49 66 m@kg 
Vanadium 26 48 

1 1157.461 
m@b 

Zinc Wkg 
14,4’-DDD I 0.491 mg/kg 

Medium 
EPC 

Units 

Aluminum 6521.11 
Antimony 1 16 
Arsenic 4.55 

Benzo(a)Anthracene 0.62 
Benro(a)Pyrene 0.51 

Benzo(b)Fluoranthenr 0 65 
Beryllium 1 91 
Iron 28112.22 
Manganese 169.69 
Nrckel 49.66 
Vanadium 26.48 

izinc 1 1157.461 mg/kg 

Route Route I EPC EPC 

Value Units 

0 49 mmg 
6521.11 m@ks 

1 16 m@kg 
4 55 m@kg 
0 62 m@kg 
0 51 Wkg 
0 65 Wkg 
1.91 m@kg 

28112.22 mglkg 
169.69 m@kg 
49.66 m@kg 
26 48 m@M 

1157.46 mgikg 

EPC Selected 
for Risk 

Calculation (1) 

M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 

M 
M 
M 

M 
M- 
M 
M 
M 
M 
M 
M 

Intake 

(Cancer) 

- 
7.9E-08 
1 lE-03 
1.9E-07 

7 4E-07 
I OE-07 
8.3E-08 

1 lE-07 
3 IE-07 
4.6E-03 
2 8E-05 
B.lE-06 
4.3E06 

1.9E-04 

l.OE-07 
I .4E-04 

2.5E-08 
9.8E-08 
1.3E-08 
I.lE-08 
1.4E-08 
4 1 E-08 
6.1E-04 
3.7E-06 
l.lE-06 

57E-07 
2.5E-05 

- 

Intake 
(Cancer) 

Units 

- 
mglkg-day 

W@day 
mglkg-day 

mglkgday 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 

f’W@-daY 
mglkg-day 

mglkgday 
mglkgday 
mglkg-day 

mglkg-day 
mglkgday 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

Cancer Slope Cancer Slope 
Factor Factor Units 

0 192 
N/A 
N/A 

1 5E+OO 
0.73 

7 3E+OO 
7 3E-01 
4 3E+OO 

N/A 
N/A 
N/A 
N/A 
N/A 

0.192 
N/A 
N/A 

1.6E+00 
N/A 
N/A 
N/A 

4.3E+02 
N/A 
N/A 
N/A 
N/A 

mg/kg-day -1 

N/A 
N/A 

mglkg-day -1 

mglkg-day -1 
mg/kg-day -1 
mglkg-day -1 

mglkgday -1 
N/A 
NIA 

N/A 
N/A 

N/A 

mglkg-day -I 

N/A 
N/A 

mglkg-day -1 

N/A 
N/A 
N/A 

mgikg-day -1 
N/A 
N/A 
N/A 
N/A 
N/A 

!outes!Pathways 

mg/kg-day 
- orar Risk 

Cancer 

Risk 

I 5E-08 
N/A 

N/A 
1 lE-06 
7.3E-08 

6.OE-07 
7 7E-08 
1 3E-06 

N/A 
N/A 
N/A 

N/A 
N/A 

2.OE-08 
N/A 
N/A 

I 6E-07 
N/A 

N/A 

N/A 
1.8E-05 

N/A 

N/A 
N/A 
N/A 
N/A 

2.1E-05 
- 



TABLE 8.6.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek - Landfill B (Site 2) 

Exposure Medium: Surface Soil 

Receptor Population: Trespasser 

rgestion 

ermal 

4,4’-DDD 
Aluminum 

Antimony 
Arsenic 
Ben.zo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Iron 
Manganese 
Nickel 

Vanadium 
Zinc 

4,4’-DDD 

Aluminum 
Antimony 
Arsenic 

Benzo(a)Anthracene 
Benzo(a)Pyrene 

Benzo(b)Fluoranthenc 
Beryllium 
Iron 
Manganese 

Nickel 
Vanadium 
Zinc 

Medium Medium I EPC EPC 

Value Units 

4.2 Wkg 

18600 m@M 
7 WW 

12 m@kg 
23 msh 
14 wW 
I.7 mancg 

13.4 m@N 

106000 msM 
688 m@kg 
246 w&I 

66.1 mm 
7560 mglkg 

4.2 msk3 

18600 mm3 
7 w/kg 

12 Wkg 

23 wncg 
1.4 w& 
I7 msh 

13.4 mgJ@ 

106000 m@W 

688 w/kg 
246 mm3 

66.1 m@% 

7560 wlkg 

4.20 Wk3 
18600.00 mglkg 

7.00 m@kg 
12 00 m@kg 
2.30 @kg 
1 40 msM 
1.70 wfig 

13.40 m@kg 
106000 00 mglkg 

688.00 mime 
246.00 wk7 
66.10 m@kg 

7560.00 mglkg 

4.20 wW 
18600.00 mglkg 

7.00 wlkg 
12.00 m@b 
2.30 Wkg 
1.40 m@kg 
1.70 m@b 

13 40 m@Md 
106000 00 mglkg 

688 00 mgw 
246.00 m@kg 
66.10 w&i 

7560.00 mglkg 

EPC Selected 

for Risk 

Calculation (1) 

Intake 
(Cancer) 

I- 
M II2.1E-07 
M 9.3E-04 
M 3.5E-07 
M 6.OE-07 
M l.lE-07 
M 7.OE-08 
M 8.5E-08 
M 6.7E-07 
M 5.3E-03 
M 3 4E-05 
M 1 2E-05 
M 3.3E-06 

M 3.IE-04 
M 1.2E-07 
M 6.5E-07 
M 3.9E-07 
M 2.4E-07 
M 2 9E-07 
M 2 3E-07 
M 1.8E-03 
M 1.2E-05 
M 4.1 E-06 
M IIE-06 

11 1.3E-04 M 

Intake 
(Cancer) 

Units 

w/kg-W 
mglkg-day 
mglkg-day 
mglkg-day 

mglkgday 
mglkg-day 

m@b-daY 
mglkg-day 
mglkg-day 
mglkgday 

WWW 
mglkg-day 

w&May 

w&v-W 
WMvW 
mglkg-day 
mglkg-day 

m@b-W 
mglkg-day 

mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 
mglkgday 

mglkg-day 

mglkg-day 

btal 

Cancer Slope Cancer Slope 
Factor Factor Units 

0 192 

N/A 
N/A 

1 5E+OO 

0.73 
7.3E+OO 
7 3E-01 
4.3E+OO 

N/A 
N/A 

N/A 
NlA 
NIA 

0.192 

N/A 

N/A 
1 6EtOO 

N/A 
WA 
N/A 

4.3E+O2 

N/A 
N/A 

N/A 
NIA 

N/A 

ss All Exposun 

mglkgday 
N/A 

N/A 
mglkg-day -1 
mglkg-day 
mglkgday -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
NIA 
N/A 

N/A 

mglkg-day 
NIA 

N/A 

mglkg-day -1 
N/A 

N/A -1 
N/A -1 

mglkgday -I 
N/A 

N/A 
N/A 

NIA 
N/A 

!outeeJPathways 

Cancer 
Risk 

- 
4.OE-08 

N/A 
N/A 

9.OE-07 
8.4E-08 
5.1E-07 
6.2E-08 
2.9E-06 

N/A 
N/A 
N/A 
N/A 
N/A 

- 
1.4E-07 

NlA 
N/A 

1 OE-06 
N/A 

N/A 

N/A 

9 7E-05 

NlA 

NIA 
N/A 
N/A 

N/A 

1 .OE-04 
- 



TABLE 8.6.CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill B (Site 2) 

bcenario Timeframe: Current 1 

Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Point. Onsite 
Receptor Population: Trespasser 

IReceptor Age: Adolescent 

igestion 4,4’-DOD 

Aluminum 
Antimony 
Arsenrc 
Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 
Beryllium 
Iron 

Manganese 

Nickel 
Vanadium 

Medium 
EPC EPC 

Value Units 

I 

IZinc 1 115746 

ermal 14,4’sODD I 0 4E 
Aluminum 6521 11 
Antimony 1.16 
Arsenic 4.55 
Benzo(a)Anthracene 0.62 
Benzo(a)Pyrene 0 51 
Benzo(b)Fluoranthenc 0.65 
Beryllium 1 91 
Iron 2811222 

Manganese 169.65 

Nrckel 49.66 
Vanadium 26.48 

1157.46 lmglkg 

0.49 Jmglkg 
6521 .I I m@kg 

1.16 m@kg 
4.55 m@kg 
0.62 Wkg 
0.51 m@kg 
0 65 Wkg 
I .91 Wkg 

28112.22 mglkg 
169 69 Wkg 
49 66 Wkg 
26.48 m@kg 

EPC Selected 
for Risk 

Calculation (11 

M 
M 

M 
M 
M 
M 

M 
M 
M 

M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
!A 

Intake 
(Cancer) 

- 
2.4E-08 
3.2E-04 
5 8E-08 

2 3E-07 
3 IE-08 
2 5E-08 

3.2E-08 
9.5E-08 

1 4E-03 
8 4E-06 

2.5E-06 
1.3E-06 
5.8E-05 

8.2E68 
l.lE-04 
1 9E-08 
2.4E-07 

1 OE-07 
8 5E-08 
l.lE-07 
3.2E-08 
4.7E-04 
2 9E-06 
8.3E-07 

4.5E-07 
13E-05 

Intake 
(Cancer) 

Units 

- 
I Cancer Slope 

Factor 

- 
wkdy 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 
mglkgday 

mglkg-day 
mglkg-day 
mglkg-day 
mglkgday 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkgday 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

m@b-W 
mglkg-day 
mglkg-day 

I 

0.192 

N/A 
N/A 

1 5E+OO 
0 73 

7 3E+OO 

7 3E-01 
4 3EtOO 

N/A 
N/A 

NlA 
N/A 
N/A 

~~~ 

0.192 
N/A 
N/A 

1 6E+00 
N/A 
N/A 

N/A 
4.3E+O2 

N/A 
N/A 

N/A 
N/A #m-“l-ua’ :*A 

. - 
‘otal Risk Across AII txposurc 

Cancer Slope Cancer 
Factor Units Risk 

mglkgday 
N/A 
N/A 

rnglkg-day -1 

mglkg-day 
mglkgday -1 
mglkg-day -1 
mglkg-day -I 

N/A 
N/A 
N/A 

N/A 
N/A 

mgh-dw 
N/A 
N/A 

mglkg-day -1 
N/A 
N/A -1 
N/A -1 

mglkg-day -1 
N/A 
N/A 
N/A 

N/A 
Kti 

OuteslPathways 

- 
4.6E-09 

N/A 
N/A 

3.4E-07 

2.2E-08 
1.8E-07 
2 3E-08 
4.lE-07 

N/A 

N/A 
NlA 
N/A 
N/A 

- 
16E-08 

N/A 
N/A 

3.9E-07 
N/A 
N/A 

NlA 
1.4E-05 

N/A 
N/A 

N/A 
N/A 
..,. 

NIA 
1.5E-05 



TABLE 6.7.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek _ Landfill B (Site 2) 

~ 

Receptor Population: Trespasser 

= 
n 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 

Units 

Route 
EPC 

Value 

igestion 

errnal 

4,4’-DOD 
Aluminum 
Antimony 
Arsenic 

Benzo(a)Anthracene 
Beruo(a)Pyrene 

Benzo(b)Fluoranthene 
Beryllrum 
Iron 
Manganese 
Nickel 

Vanadium 
Zinc 

4,4’-DDD 
Aluminum 
Antimony 

Arsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 

Beryllium 
Iron 
Manganese 
Nickel 

Vanadium 
Zinc 

4.2 mdh 4.20 mg/kg M 2.9E-07 @Way 0 192 mglkgday -1 5.6E-06 
16600 mgM 16600.00 mg/kg M 1.3E-03 wW-daY N/A N/A N/A 

7 Wkg 7.00 mglkg M 4.9E-07 mglkg-day N/A N/A N/A 
12 Wkt 12.00 w/kg M a 4E-07 mglkgday 1.5E+OO mglkg-day -1 1.3E-06 

2.3 msN 2.30 w-S@ M 1.6E-07 mglkgday 0.73 mg/kg-day -1 1.2E-07 

1.4 wlkg 1 40 Wkg M 9.aE-08 Wkg-day 7 3EtOO mglkg-day -1 7.lE-07 

17 msM 1.70 mglkg M 1 2E-07 mglkg-day 7 3E-01 mglkg-day -1 a.7E-08 

13.4 w% 13.40 mgM M 9 4E-07 mglkg-day 4.3EtOO mglkg-day -1 4.OE-06 
106000 Wkg 106000.00 mglkg M 7 4E-03 mglkg-day N/A N/A N/A 

668 msh3 688.00 mglkg h4 4.8E-05 mglkg-day N/A N/A N/A 
246 msM 246.00 wM M 1 7E-05 mglkgday NIA N/A N/A 

66.1 ms% 66.10 md@ M 4.6E-06 mg/kg-day N/A N/A N/A 
7560 wW 7560.00 mg/kg M 5.3E-04 wWW N/A N/A WA 

4.2 mgN 4.20 mg/kg M 7.1E-07 WWW 0 192 mglkgday -1 1.4E-07 
18600 mm 18600.00 mg/kg M 3.1E-04 wMwW N/A N/A N/A 

7 wk4 7.00 m9ncg M 1 2E-07 mglkg-day N/A N/A N/A 
12 msM 12.00 w/kg M 6.5E-07 whHaY I.6000 mgikg-day -1 1 .OE-06 

2.3 w#s 2.30 Wkg M 3.9E-07 w&wJw N/A N/A N/A 
1.4 mgh 1.40 mmg M 2.4E-07 mg/lcWay N/A N/A WA 
1.7 msM 1.70 Wkg M 2.9E-07 wkvW N/A N/A N/A 

13.4 wM 13.40 wlkg M 2 3E-07 mgikg-day 4.3E+02 mgikgday -1 9.7E-05 
106000 mglkg 106000.00 mglkg M 1.8E-03 mglkgday N/A N/A N/A 

688 wh 688 00 w.?& M 1.2E-05 wNW N/A N/A N/A 
246 wkg 246.00 wlkg M 4.1 E-06 mglkgday N/A N/A N/A 

66.1 w&2 66.10 Wkg M 1 .I E-06 mglkg-day N/A N/A N/A 
7560 mgk7 7560.00 mglkg M 1.3E-04 mglkgday N/A N/A N/A 



TABLE 6.7.CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St Juliens Creek - Landfill B (Site 2) 

cenario Timeframe: Current 

Receptor Age: Adult 

Exposure 
Route 

Chemical 

of Potential 

Concern 

I 
rgestion 14,4’-DDD 

Aluminum 
Antimony 
Arsenic 

Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Iron 
Manganese 
Nickel 

ermal 

jZinc 

)4,4’-DDD 

Aluminum 
Antimony 
Arsenic 
Benzo(a)Anthracene 

Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Iron 

Manganese 
Nickel 

17inc 1157.46, ...~,.ZI 

0.49 w/kg 
6521.11 msM 

1.16 w/kg 
4.55 m#g 
0 62 ww 
0.51 w&f 
0 65 w/kg 
1 91 msN3 

26112.22 mglkg 
169.69 Wb 
49.66 w/kg 
26.48 mglkg 

1157.46 mg/kg 

0.49 mvN3 
6521 11 w/k3 

1 16 mm 
4.55 mglkg 
0.62 mgh 
0 51 mglkg 
0 65 msM 
1 91 w&7 

26112.22 mg/kg 
169 69 w/kg 
49.66 w&ii 
26.48 mgM 

1157.46 mgkg 

EPC Selected 
for Risk 

Calculation (1) 

M 
M 
M 
M 

M 
M 
M 

M 
M 
M 

M 
M 
M 

M 

M 

M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
u 

Intake 
(Cancer) 

- 
3 4E-08 
4.6E-04 
a I E-08 
3 2E-07 
4.3E-08 
3 5E-08 
4 SE-96 
1.3E-07 
2.OE-03 
12E-95 
3.5E-06 

18E-06 
6.1E-05 

a.2E-08 
I lE-04 

1.9E-08 

2.4E-07 
1 .OE-O7 
6 5E-06 
l.lE-07 

3 2E-06 
4 7E54 
2.9E-06 

8.3E-07 
4.5E-07 
4 oc:nr. *_w+ ..- 

- 

Intake 
(Cancer) 

Units 

- 
mglkgday 
mg/kg-day 
mglkg-day 

W&-W 
mglkg-day 
mglkg-day 
mglkgday 

wM-dw 

wfhwW 
wkI-W 
mg/kg-day 
mg/kg-day 

mglkgday 

mglkg-day 
mg/kg-day 

mglkg-day 
mg/kg-day 

mMwW 
mglkg-day 
mglkg-day 
mg/kg-day 

mg/kg-day 
mglkg-day 
mglkgday 

mglkg-day 
R?$%“=dZ” 

-otal Risk AI 

Cancer Slope Cancer Slope 
Factor Factor Units 

0.192 

N/A 
N/A 

1.5E+OO 
0.73 

7.3EtOO 

7.3E-01 
4 3EtOO 

N/A 

N/A 
N/A 
N/A 
N/A 

0.192 
N/A 

N/A 
1 6EtOO 

N/A 

N/A 

N/A 
4.3Et92 

N/A 

N/A 
N/A 
N/A 
N/A 

js All Exposun 

mglkgday -1 
N/A 
N/A 

mglkg-day -1 
mg/kgday -1 

mglkg-day -1 
mglkg-day -1 
mglkgday -1 

N/A 
N/A 

N/A 
N/A 

N/A 

mglkgday -1 
N/A 

N/A 

mglkg-day -1 
N/A 
N/A 
N/A 

mg/kgday -1 
N/A 
N/A 
N/A 
N/A 
LIIA #Yrl 

outes/Pathways 

Cancer 
Risk 

- 
6.5E-09 

N/A 
N/A 

4.8E-07 
3 1 E-oa 
2.6E-07 
3 3E-06 
5 7E-07 

N/A 
N/A 
N/A 
N/A 

N/A 

1.6E-06 

N/A 
N/A 

3.9E-07 

N/A 

WA 
N/A 

1.4E-05 
N/A 
N/A 
N/A 
N/A 
N/A 

- 
1.6E-05 

- 



TABLE 0.0 RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill B (Site 2) 

Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Onsite 
Receptor Population: Resident 
Receotor Aoe. Child 

igestion 

emal 

4,4’-DDD 
Aluminum 
Antimony 
Arsenic 

Benzo(a)Anthracene 
Benzo(a)Pyrene 

Beruo(b)Fluoranthene 
Beryllium 
Iron 
Manganese 

Nickel 
Vanadium 
Zinc 

14/l’-DDD 
Aluminum 
Antimony 

Arsenic 

Benzo(a)Anthracene 
Ber-uo(a)Pyrene 
Beruo(b)Fluoranthene 
Beryllium 
iron 

Manganese 
Nickel 

Vanadium 

Medium 

EPC 

Value 

Medium 
EPC 

Unrts 

I 

4.21 ma&i 

18600 msM 
7 mm2 

12 mma 

23 mgk7 
14 wka 
17 w&a 

13.4 mma 

106000 maMa 

688 msncs 

246 mam 

66.1 mafig 
75601 mg/kg 

4.21 ma/kg 

18800 mafia 
7 maw 

12 maw 

2.3 wfW4 
1.4 ma&a 

1.7 m@a 

13 4 msncg 
106000 mma 

688 wka 

248 w% 
66.1 w3M 

75601 mghg 

7560.00 Img/kg 

4.20 1 msM 

EPC Selected 

for Risk 

Calculation (11 

M 
h4 
M 
M 

M 
M 
M 
M 

M 
M 
h4 

M 
M 

M 

M 
M 
M 
M 

M 
M 

M 
M 
M 
M 
M 
M 

Intake 
(Cancer) 

4.6E-06 
2.OE-02 
7 7E-06 

1 3E-05 
2.5E-06 

1.5E-06 
1 9E-06 
1 5E-05 
1.2E-01 

7.5E-04 
2.7E-04 
7.2E-05 

8.3E-03 
- 

6.lE-06 
2.7E-03 
1 OE-06 

5 6E-06 
3.3E-06 
2.OE-06 
2.5E-06 

1.9E-06 
1.5E-02 
l.OE-04 
3 6E-05 
9.6E-06 

l.lE-03 

Intake 

(Cancer) 

Units 

- 
mg/kg-day 

mg/ka-day 
mglkg-day 

Wkg-day 
mg/ka-day 
mglkg-day 
mglkg-day 

mgikg-day 
mglkgday 

mHwJay 

WbW 
m!Fa-daY 
mgikgday 

mg/ka-dw 
mg~a-day 
mglkg-day 

mgikg-day 

mg/ka-dw 
ma&v-W 
maWday 
WWW 

maWW 
WM-W 
WWW 
wW-dw 

Cancer Slope 

Factor 

0.192 
N/A 
N/A 

1 5EtOO 

0.73 
7.3E+OO 
7 3E-01 
4 3EtOO 

N/A 
N/A 
N/A 
N/A 
N/A 

0.192 
N/A 
N/A 

16E+OO 
N/A 
WA 

N/A 

4.3E+02 
N/A 

N/A 
N/A 
N/A 

Cancer Slope Cancer 
Factor Units Risk 

mglkgday -1 
N/A 

N/A 

mglkg-day -1 
mg/kgday -1 
mg/kgday -1 
ma/kg-day -1 
ma/kg-day -1 

N/A 
N/A 
N/A 
N/A 
N/A 

mglkgday -1 
N/A 
N/A 

mgikgday -1 
N/A 

N/A 
N/A 

mglkgday -1 
N/A 
N/A 
N/A 
N/A 
N/A 

o&s/Pathways 

- 
88E-07 

N/A 
N/A 

2 OE-05 

1.8E-06 
l.lE-05 
1 4E-06 

6 3E-05 

N/A 
N/A 
N/A 

N/A 
N/A 

- 
1.2E-06 

N/A 
N/A 

8 8E-06 

N/A 
N/A 

N/A 
8.4E-04 

N/A 
N/A 

N/A 
N/A 
N/A 

9.4E-04 



TABLE 8.8.CT 

CALCULATION OF CANCER RISKS 
CENTRAL TENDENCIES 

St. Juliens Creek - Landfill B (Site 2) 

cenarto Timeframe: Current 

IReceptor Age: Child 

I I I 
Exposure 

Route 

- I 1 
rgestion 4.4’-DDD I 0 49 

6521.11 
116 
4.55 
0.62 
0 51 

0 85 
1.91 

28112.22 
169 68 

49.86 

26.46 

Aluminum 
Antimony 

Arsenic 
Beruo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthenc 

Beryllium 
Iron 
Manganese 
Nickel 
Vanadium 

Chemical 
of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

rermal 

Zinc 1157.46 

14,4’-DDD I 0.49 
6521.11 

1 16 
4.55 
0.62 
0.51 
0.65 

1.91 
28112 22 

169.89 

49.6E 

26.4e 
I,.=., AC I I”, .-\I 

Aluminum 

Antimony 
Arsenic 
Benzo(a)Anthracene 

Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 

Iron 
Manganese 

Nickel 
Vanadium 
Zinc 

msM 
maka 
maka 
Wkg 

mgfig 
ma&a 
wW 
mglkg 
maka 
msM 
mgM 
mgncg 
mglkg 

mgh7 
msM 
msW 
maRa 

msfka 
mg@ 
m3N 

maka 
mancg 
m@ka 

mma 
maka 
mglkg 

0 49 mdb 
6521 .ll maka 

1.16 maka 
4 55 ma@ 
062 WW 
0 51 w&3 
0.65 mgncg 
1.91 m@a 

28112.22 mglkg 
169.69 wlkg 
49.66 wVh2 
26.48 mgncg 

1157.46 mgikg 

EFC Selected 
for Risk 

Calculation (1’ 

M 

M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 

M 

M 

Intake 
(Cancer) 

- 
5.3E-07 
l.tE-03 
I 3E-08 
5.OE-06 
6.7E-07 
5.6E-07 

7.lE-07 
2.1 E-06 
3.1 E-02 
1.9E-04 
5.4E-05 
2.9E-05 

1.3E-03 

7.1 E-07 
9.5E-04 
1 7E-07 
2.1 E-06 
8.9E-07 
7.4E-07 

9.4E-07 
2.8E07 
4.1E-03 

2.5E-05 
7.2E-06 
3.8E-06 
$.7E-04 

- 

Intake 
(Cancer) 

Units I Cancer Slope 
Factor 

- 
WWW 0.192 

ma&a-W N/A 
ma/kg-day N/A 

ma&w@ 1.5E+OO 

mglkg-day 0.73 

ma/kg-day 7.3E+OO 

makaday 7 3E-01 

mglkgday 4.3E+crO 

mak?W N/A 

mg@W N/A 

w+Jay N/A 

w@g-dw N/A 
mglkgday N/A 

maka-day 0.192 

maWW N/A 
ma/kg-day N/A 

ma/kg-day 1.6E+oo 

mgfkaday N/A 

ma~aday N/A 
mglkg-day 

egg 
N/A 

mgfigday 4.3EtO2 

mgW-day N/A 

maka-day N/A 

ma~aday N/A 

ma*a-W N/A m-k-da 
rotal Risk Across All txposun 

- 
Cancer Slope Cancer 
Factor Units Risk 

mg/kgday -1 
N/A 

N/A 
mg/kg-day -1 
mgikgday -t 
ma/kg-day -1 

mglkgday -1 
mglkg-day -1 

NIA 
N/A 
N/A 
N/A 
N/A 

mg/kgday -1 
N/A 

N/A 
ma/kg-day -1 

N/A 

N/A 
N/A 

mgfigday -1 
N/A 

N/A 
N/A 
N/A 
. ..- 
N/A 

!outewPathwys 

- 
l.OE-07 

N/A 
N/A 

7.5E-06 
4.9E-07 

4.1 E-06 
5.2E07 
9.OE-06 

WA 
N/A 
N/A 

N/A 
N/A 

- 
1.4E-07 

N/A 
N/A 

3.3E-06 

N/A 
N/A 
N/A 

1.2E-04 
N/A 
N/A 

N/A 
N/A 
. 
N/A 

- 
1.4E-04 

- 



TABLE 8.9.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek _ Landfill B (Site 2) 

IScenario Ttmeframe. Future II 
Medium: Surface Soil 
Exposure Medium: Surface Sot1 
Exposure Point: Onsite 

Receptor Population: Resident 
Receptor Age: Adutt 

Exposure 
Route 

Chemical 
of Potential 

Concern 

rgestion 

lermal 

1 

14,4’-DDD 

Aluminum 
Antimony 
Arsenic 

Benzo(a)Anthracene 
Benzo(a)Pyrene 
Beruo(b)Fluoranthene 
Beryllium 

Iron 

Manganese 
Nickel 
Vanadium 

IZinc 

14,4-DDD 
Aluminum 
Antimony 
Arsenic 

Benzo(a)Anthracene 
Benzo(a)Fyrene 
Benzo(b)Fluoranthene 
Ber-ytlium 
Iron 
Manganese 
Nickel 

Vanadium 
Zinc 

Medium Medium ---I- EPC EPC 

Value Units 

4.2 maka 420 wk2 

18600 m@a 18600.00 mg/kg 

7 f-em 7.00 mafia 
12 Wkg 1200 Wk3 

2.3 w/kg 2 30 mafia 

1.4 mm4 1 40 mgnca 
17 msf&t 1 70 WN3 

13.4 maka 1340 ma&a 

106000 ma/kg 106000.00 ma/kg 

688 ma&a 688.00 wV@ 

246 mgnc9 246.00 maM 

66.1 mancg 88.10 msM4 
7560 mg/kg 7560 00 mg!kg 

4.2 m*a 4.20 maha 

18600 w&t 18600.00 ma/kg 

7 msncg 7.00 mg/kg 
12 mgncg 12.00 msncs 

2.3 mglkg 2.30 ma&a 

14 wncg 1.40 ma&s 

1.7 wM 1.70 mgh 
13.4 Wkg 13 40 mafia 

106000 ma/kg 106000.00 mg/kg 

688 ma&a 888.00 m@a 
246 w/kg 246.00 wka 

66.1 mgncs 66.10 mcma 
7560 mg/kg 7560.00 mg/kg 

EPC Selected 
for Risk 

Calculation (1) 

M 
M 
M 
M 
M 
M 
M 

M 

M 
M 
M 
M 

M 

M 
M 

M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 

- 

Intake 
(Cancer) 

- 
2.OE-06 
8.7E-03 
3 3E-08 
5.6E06 
l.lE-06 
6.6E-07 
8.OE-07 

6.3E-06 
5.OE-02 
3.2E-04 

1.2E-04 

3 1 E-05 
3.6E-03 

l.lE-05 
5.1E-03 

1.9E-06 
1 .OE-05 
6.3E-06 
3.8E-06 

4.6E-06 
3 7E-08 
2.9E-02 

1.9E-04 
8.7E05 
1.8E-05 

2.1 E-03 
- 

Intake 
(Cancer) 

Units 

- 
wPrcg-daY 
WkPY 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkgday 

mgikg-day 

ma/kg-day 

ma/kg-W 
mglkgday 

ma%W 

!!!@E!Y 
mafia-day 
wWW 
mglkgday 

wh-W 
WWW 
mg/kg-daY 
Wka-W 
mgM-daY 
m&wW 
mg/kg-day 

mg/ka-day 

w*gdaY 
mglkgday 

ziiz%iG 

Cancer Slope 
Factor 

0.192 
N/A 
N/A 

1 5E+OO 

0.73 
7.3E+OO 
7 3E-01 
4 3E+OO 

N/A 

N/A 

N/A 
N/A 
N/A 

0.192 

N/A 

N/A 
1 6E+OO 

N/A 

N/A 
N/A 

4.3Et02 
N/A 
N/A 
N/A 
N/A 

N/A 

ss All Exposur 

Cancer Slope 
Factor Units 

mglkgday -1 
N/A 
N/A 

mg/kg-day -1 
mglkgday -1 

mgikgday -1 
mglkg-day -1 

mglkg-day -1 
NIA 

N/A 
N/A 

N/A 
N/A 

ma/kg-day -1 
N/A 

N/A 
mglkgday -1 

N/A 

N/A 
N/A 

mgikgday -1 
N/A 
N/A 

N/A 
N/A 
N/A 

!otiesIPathviayz 

Cancer 
Risk 

- 
3.8E-07 

N/A 
N/A 

8.5E-06 
7.9E-07 
4.8E-06 
5 8E-07 

2 7E-05 
N/A 

N/A 

N/A 
N/A 
N/A 

- 
2.2E-06 

N/A 

N/A 
1.7E-05 

N/A 
N/A 

N/A 
1.6E-03 

N/A 
N/A 
N/A 
N/A 

N/A 

1.6E-03 
- 



TABLE 0 9.CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creak - Landfill B (Site 2) 

cenario Timeframe: Future II 

xposure Point: Onsite 

Receptor Age: Adutt 

rgestion 

ermal 

4,4’-DDD 
Aluminum 
Antimony 

Arsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthenc 

Beryllium 
Iron 
Manganese 
Nickel 
Vanadium 
Zinc 

(4,4’-DDD 
Aluminum 
Antimony 

Arsenic 
Beruo(a)Anthracene 
Benzo(a)S/rene 
Benzo(b)Fluoranthent 
Beryllium 
Iron 
Manganese 
Nickel 
Vanadium 
lzinc 

Medium I Medium 

1157.461 m 

,,,:zI 

1.16 mm9 
4.55 mgncg 

0.62 m9nc9 
0.51 mm9 
0.65 mm9 

1.91 mg/k9 
28112.22 mm9 

169.69 mm9 
49.66 mgncg 

Route Route -L EPC EPC 

Value Units 

EPC Sekctec 
for Risk 

Calculation (1 

M 
M 
M 
M 
M 
h4 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 

M 
M 
M 
M 
M 
M 

M 
M 

Intake 
(Cancer) 

- 
2.3E-07 
3.1E-03 

5 4E-07 
2.1 E-06 
2.9E-07 

2.4E-07 
3OE-07 
9.OE-07 

1.3E-02 
8.OE-05 
2.3E-05 

1.2E-05 
5.4E-04 

1.3E-06 
1.8E-03 
3 2E-07 
4 OE-06 
1.7E-06 

1.4E-06 
1.8E-06 
5.2E-07 

7.7E-03 
4.6E-05 
1.4E-05 
7.2E-06 
3X-04 

- 

Intake 
(Cancer) 

Units 

w&!-day 
w&vW 
WWW 
mgikgday 
mglkg-day 
mgtkg-day 

mg/kg-day 
mMWaY 
mgikg-day 

wlkg-day 
mglkg-day 

mg/kg-day 

mg/kg-day 
mVWW 
w&wW 
mglkgday 
mglkgday 
mgikg-day 

w~wb’ 
mglkg-day 

WWdaY 

WW=W 
mMw@ 
w~g-day 
mg/kgdv 
mgArg-day 

73irRzx 

Cancer Slope Cancer Slope 
Factor Factor Units 

0.192 

N/A 
N/A 

1.5E+OO 
0.73 

7.3E+OO 
7.3E-01 

4.3E+OO 
N/A 
N/A 
N/A 
N/A 
N/A 

0.192 
N/A 
N/A 

1.6E+OO 
WA 
N/A 
N/A 

4.3E+O2 
N/A 
N/A 

N/A 
N/A 

. 
N/A 

is All Exposun 

mglkgday -1 
N/A 
N/A 

mglkg-day -1 
mglkgday -1 

mgrkgday -1 
mglkg-day -1 
mglkgday -1 

N/A 
N/A 
N/A 
NIA 
N/A 

mgikgday -1 
N/A 
N/A 

mglkg-day -1 
N/A 

N/A 
N/A 

mgikgday -1 
N/A 
N/A 
N/A 
N/A 
N/A 

!outesrPathwys 

Cancer 
Risk 

4.4E-08 
N/A 
N/A 

3.2E-06 
2.1E-07 
I. 7E-06 
2.2E-07 
3.9E-06 

N/A 
N/A 
N/A 
N/A 

N/A 
- 

2.5E-07 
WA 

N/A 
6 3E-06 

N/A 
NIA 

N/A 
2.2E-04 

N/A 
N/A 
N/A 
NIA 
N/A 

- 
2.4E-04 

- 



TABLE 8.10.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill B (Site 2) 

/Scenario Timeframe: Future 1 

tgestion 

‘ermal 

4,4’-DDD 4.2 wlkg 

Aluminum 18600 w/kg 

Antimony 7 Wkg 

Arsenic 12 m9&9 

Benzo(a)Anthracene 2.3 m&g 

Benzo(a)Pyrene 1.4 wlkg 

Benzo(b)Fluoranthene 1.7 m9*9 

Beryllium 13.4 mgnc9 

Iron 106000 Wko 

Manganese 688 Wko 

Nickel 246 Wkg 

Vanadium 66.1 wlkg 

Zinc 7560 ma/kg 

4,4’-DDD 4.2 Wkg 

Aluminum 18600 mgb 

Antimony 7 m9k9 

Arsenic 12 Wkg 

Benzo(a)Anthracene 2.3 w/kg 

Benzo(a)Pyrene 1.4 w&t 

Benzo(b)Fluoranthene 1.7 m9k9 

Beryllium 13.4 wYko 

Iron 106000 m&g 

Manganese 688 m9fi9 
Nickel 246 mgh 
Vanadium 
Zinc 

66.1 
7560 

. _ 
wlkg 
m9&9 

7560.00 1 mg/kg 

4.20 1 m9h9 

EPC Selectee 

for Risk 

:alculation (1 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
M 

intake 

(Cancer) 

- 
7.3E-07 

3.2E-03 

1.2E-06 

2.1E-06 

4.OE-07 

2.4E-07 

3.OE-07 

2.3E-06 

1.9E-02 

1.2E-04 

4.3E-05 

1.2E-05 
1.3E-03 

- 
76E-06 

3.4E-03 

1.3E-06 

7.1E-06 

4.3E-06 

2.6E-06 

3.1E-06 

2.5E-06 

2.OE-02 

1.3E-04 

4.6E-05 

1.2E-05 
1.4E-03 

- 

Intake 

(Cancer) 

Units 

- 
I Cancer Slope 

Factor 

- 
mglkg-day 

mglkg-day 

mglkg-day 

w&Hay 
mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkgday 

mglkg-day 

wMday - 
wh-day 
mglkgday 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

whdw 
mgikg-day 

mgikg-day 

mglkg-day 

mglkg-day 

mg/kg-day 
. 

~ 

0.192 

N/A 

N/A 

1.425 

0.73 

7.3 

0.73 

0.043 

N/A 

NIA 

N/A 

N/A 
N/A 

1 

0.192 

N/A 

N/A 

1.425 

N/A 

N/A 

N/A 

0.043 

N/A 

N/A 

NIA 

N/A 

mgrkg-day N/A 
_.. - 

Ital Risk Across A~I txposure 

Cancer Slope Cancer 

Factor Units Risk 

mglkgday 

N/A 

N/A 

mglkg-day -1 

mglkg-day 

mglkg-day -1 

mglkg-day -1 

mglkg-day -1 

N/A 

N/A 

N/A 

N/A 
N/A 

mglkgday 

N/A 

N/A 

mg/kg-day -1 

N/A 

N/A -1 

N/A -1 

mglkg-day -1 

N/A 

N/A 

N/A 

N/A 
N/A 

outeslPathways 

- 
1.4E-07 

N/A 

N/A 
3.OE-06 

2.9E-07 

l .aE-06 

2.2E-07 

1 .OE-07 

N/A 

N/A 

N/A 

N/A 
N/A 

- 
1 SE-06 

N/A 

N/A 

1 .OE-05 

N/A 

N/A 

N/A 

l.lE-07 

N/A 

N/A 

N/A 

N/A 

N/A 
- 

1.7E-05 
- 



TABLE 8.lO.CT 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill B (Site 2) 

~ 

Receptor Population: Groundskeeper 

of Potential 

rgestion 4,C-DDD 0.49 
Aluminum 6521.11 
Antimony 1.16 
Arsenic 4.55 
Benzo(a)Anthracene 0.62 
Benzo(a)Pyrene 0.51 
Benzo(b)Fluoranthen 0.65 
Beryllium 1.91 
Iron 28112.22 
Manganese 169.69 
Nickel 49.66 
Vanadium 26.48 
Zinc 1157.46 

termal 4.4’-DDD 

Aluminum 
Antimony 

Arsenic 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthen 

Berytlium 

Iron 

Manganese 

Nickel 

Vanadium 

Zinc 

wlkg 

mglb 

mgh 

mgh 

wh 

Wkg 

m&g 

mglkg 

wlkg 

Wkg 

mglkg 

w/kg 
wfkg 

0.49 wlkg 

6521.11 mdkg 

1.16 mgh 

4.55 mdkg 

0.62 wh 

0.51 m&3 

0.65 mgh 

1.91 wlkg 
28112.22 mglkg 

169.69 mgh 

49.66 mgM 

26.48 wh 
1157.46 mg/kg 

EPC Selected 

for Risk 

Zalculation (I: 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
M 

Intake 

8.5E-98 

l.lE-93 

2.OE-07 

8.OE-07 

l.lE-07 

8.9E-08 

l.lE-07 

3.3E-07 

4.9E-03 

3.OE-05 

8.7E-08 

4.6E-06 

2.OE-04 
- 

9.OE-97 

1.2E-63 

2.lE-07 

2.7E-06 
l.lE-06 

9.4E-07 

1.2E-06 

3.5E-07 

5.2E-03 

3.1 E-05 

9.2E-06 

4.9E-06 
2.lE-04 

- 

Intake 
(Cancer) 

Units 

mglkg-day 0.192 

ma/kg-day N/A 

mglkg-day N/A 

mglkg-day 1.425 

mglkgday 0.73 

mglkg-day 7.3 

mglkg-day 0.73 

mg/kg-day 0.043 

wkkW N/A 
mglkg-day N/A 

mglkg-day NIA 
mg/kg-day N/A 
mglkg-day N/A 
- 
wWdw 0.192 

wNwW N/A 

mg/kg-day N/A 
mglkg-day 1.425 

mgikg-day N/A 

mglkg-day N/A 

mglkg-day N/A 

mglkg-day 0.043 

mglkg-day N/A 

mg/kg-day N/A 

mglkg-day N/A 

m&w4 
mglkgday 1 

N/A 

NIA 

rtal Risk Across Ah Exposure 

Cancer Slope 

Factor 
Cancer Slope 

Factor Units 

wNwW 
N/A 

N/A 

ma/kg-day -1 

mglkgday 

mglkg-day -1 

mglkg-day -1 

mglkgday -1 
N/A 
N/A 

N/A 

N/A 
NIA 

mg/kg-day 
N/A 

N/A 

mg/kg-day -1 
N/A 

N/A -1 

N/A -1 

mglkg-day -1 
N/A 

N/A 

N/A 

N/A 
N/A 

out&Pathways 

Cancer 

Risk 

- 
1.6E-08 

N/A 

N/A 

l.lE-06 

7.9E-08 

65E-07 

8.2E-08 

1.4E-08 

N/A 

N/A 

N/A 

N/A 
N/A 

- 
1.7E-07 

N/A 

N/A 
3.8E-06 

N/A 

N/A 

N/A 

1.5E-08 

NIA 

N/A 

N/A 

N/A 

WA 

6.OE-96 
- 



TABLE 8.11 .RME 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

St. Juliens Creek - Landfill B (Site 2) 

IScenario Timeframe: Future il 
ium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Onsite 

Receptor Population: Groundskeeper 

Receptor Age: Adult 

igestion 

ermal 

4,4’-DDD 

Aluminum 

Antimony 

Arsenic 
Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthen 

Beryllium 

Iron 

Manganese 

Nickel 

Vanadium 

IZinc 

14,4’-DDD 

Aluminum 

Antimony 

Arsenic 
Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthen 

Beryllium 

Iron 

Manganese 

Nickel 

Vanadium 

Medium 

EPC 

Value 

4.i 
188Oc 

7 

Ii 

2.: 

1.4 

1.7 

13.4 

106ooI 

68i 

24f 

66.1 
7561 

4.2 

186Of 

i 

li 

2.: 

I.1 

1.i 

13.; 

106OOf 

68t 

24t 

86.1 

756( 

Medium Route 
EPC EPC 

Units Value 

4.20 

186OO.W 

7.00 

12.00 

2.30 

1.40 

1.70 

13.40 

106OOO.W 

688.00 

246.00 

66.10 
7560.00 

4.20 

186W.00 

7.00 

12.00 

2.30 

1.40 

1.70 

13.40 

106ow.w 

688.00 

246.00 

66.10 
7560.00 

- 
I 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 
n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 
- 

Route EPC Selected 

EPC for Risk 

Units :alculation (1) 

v/kg 

xlh 

xlkl 

dkg 

xi/kg 

x&l 

dkg 

wlb 

vM 

Wkg 

XINI 

@kg 
dkg 

wb 

wkl 

Wg 

Wg 

whl 

w/kg 

wlkg 

Wkg 
Rglkg 

@kg 

dkg 

NJ& 
WhJ 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
M 

Intake 

(Cancer) 

- 
1.4E-07 

6.2E-04 

2.3E-07 

4.OE-07 

7.7E-08 

4.7E-08 

5.7E-08 

4.5E-07 

3.6E-03 

2.3E-05 

8.3E-06 

2.2E-06 
2.5E-04 

1.6E-07 

6.9E-05 

2.6E-08 

1.4E-07 

85E-08 

5.2B08 

6.3E-08 

5.OE-08 

3.9E-04 

2.5E-06 

9.lE-07 

2.4E-07 
2.8E-05 

- 

Intake 

(Cancer) 

Untts 

WWW 
mgMw-@ 
mglkg-day 

mgikg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

@b-day 
mglkg-day 

mglkgday 

mg/kg-day 
mglkgday 
- 
m@Nw 
mglkg-day 

mglkg-day 

mgikg-day 

mglkg-day 

wkdw 

wk+ay 
mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

wb-day 

Dtal 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

0.192 

N/A 

N/A 

1.425 

0.73 

7.3 

0.73 

0.043 

NIA 

N/A 

N/A 

N/A 
N/A 

0.192 

N/A 

N/A 

1.425 

N/A 

N/A 

N/A 
0.043 

N/A 

N/A 

N/A 

N/A 

N/A 

is All Exposure 

mg/kgday 
N/A 

N/A 

mg/kg-day -1 

mglkg-day -1 

ma/kg-day -1 

mglkg-day -1 

mglkg-day -1 

N/A 

N/A 

N/A 

N/A 
N/A 

WWW 
N/A 

N/A 

mglkg-day -1 

N/A 

N/A -1 

N/A -1 

mglkgday -1 

N/A 

N/A 

NIA 

N/A 

N/A 

loutes/Pathways 

- 
2.7E-08 

N/A 
N/A 

57E-07 

5.6E-08 

3.4E-07 

4.2E-08 

1.9E-08 

N/A 

N/A 

N/A 

N/A 
NIA 

- 
3.OE-08 

N/A 

N/A 

2.OE-07 

N/A 

N/A 

N/A 
2.lE-09 

NIA 

N/A 

N/A 

N/A 

N/A 
- 

1.3E-96 
- 



TABLE 8.11 .CT 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill B (Site 2) 

cenarto Timeframe: Future 1 
ium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Onsite 

Receptor Population: Groundskeeper 
Receptor Age: Adutt 

Exposure 

Route 

Chemical 

of Potential 

Concern 

I 

rgestion 14,4’-DDD 

Aluminum 

Antimony 

Arsenic 

Benzo(a)Anthracene 
Benzo(a)Pyrene 

Benzo(b)Fluoranthen 

Beryllium 

Iron 
Manganese 

Nickel 

armal 

IZinc 

j4,4’-DDD 

Antimony 

Arsenic 

Benzo(a)Anthracene 

Benro(a)Pyrene 

Benzo(b)Fluoranthen 

Berytlium 

Iron 

Manganese 

Nickel 
IVanadium 

Medium Medium -L EPC EPC 

Value Units 

0.49 mglkg 

6521.11 w&i 

1.16 wb 

4.55 m3N3 
0.62 mgb 

0.51 mah 

0.65 mglkg 

1.91 mah 

28112.22 w/kg 

169.69 @kg 

49.66 w#g 

26.48 mah 

1157.46 ma44 

Route 

EPC 

Value 

Route EPC Selected 
EPC for Risk 

Units 3alculation (I: 

I 

0.49 1 mdb M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
M 

Intake 

(Cancer) 

1.6E-08 
2.2E-04 

3.9E-08 

1.5E-07 

2.lE-08 

l .IE-08 

2.2E-08 

6.4E-08 

9.4E-04 

5.7E-06 

1.7E-06 

8.9E-07 
3.9E-05 

1.8E-08 

2.4E-05 

4.3E-09 

5.4E-08 

2.3E-08 

1.9E-08 

2.4E-08 

7.lE-09 

1 .OE-O4 
6.3E-07 

l .BE-07 
9.8E-08. 
4.3E-06 

Intake 

(Cancer) 

Units 

- 
I Cancer Slope 

Factor 

- 
mg/kg-day 
mglkgday 

mglkg-day 
mglkgday 

WWW 
mglkg-day 

mglkg-day 

mg/kg-day 

whHv 

mg/kg-day 
mgikg-day 

mglkgday 
mglkg-day 
- 
nWkwW 
mg/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkgday 

~~~gday 
mglkg-day 

mglkg-day 

mg/kwW 

mg/kg-day 

w&!-day 

I 

0.192 
N/A 

N/A 
1.425 

0.73 

7.3 
0.73 

0.043 

N/A 

N/A 

N/A 

N/A 
N/A 

0.192 

N/A 

NIA 

1.425 

N/A 

NIA 

N/A 

0.043 

N/A 

N/A 

N/A 

mg/kgday 1 
N/A 
NIA 

>tal Risk Across All Exposure 

Cancer Slope 

Factor Units 

mglkg-day 
N/A 
N/A 

mg/kg-day -1 

mglkgday -1 
mg/kg-day -1 

mglkg-day -1 

mglkg-day -1 
N/A 

N/A 

N/A 

N/A 
N/A 

m@k?-W 
N/A 

N/A 

mg/kg-day -1 

N/A 

N/A -1 

N/A -1 

mg/kg-day -1 
N/A 

WA 

N/A 
N/A 
N/A 

outes/Pathways 

Risk 

3.lE-09 
N/A 

N/A 

2.2E-07 

1.5E-68 

1.2E-07 

1.6E-08 

2.8E-09 

N/A 

N/A 

N/A 

WA 

N/A 
- 

3.5E-09 

N/A 

N/A 

7.7E-08 

N/A 

N/A 

N/A 
3.OE-10 

N/A 

N/A 

N/A 

WA 
NIA 

- 
4.6E-97 

- 
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TABLE 3.4 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

St. Juliens Creek - Landfill B (Site 2) 

Chemical 

Of 

Potentral 

Concern 

,luminum 

,rsenic 

:enzo(a)Pyrene 

:eryllium 

:admium 

on 
inc 

Unrts Arithmetic 95% UCL of Maximum Maxrmum EPC Reasonable Maximum Exposure Central Tendency 

Mean Normal Detected Qualifier Units 

Data Concentration Medium Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC EPC 

Value Statistrc Rationale Value Statistic Rationale 

wM 6761.67 N/A 11900.00 w&3 11900.00 Max (1) 6781.67 Mean-N (1) 

wSh3 3.25 N/A 6.30 msk3 6.30 MW (1) 3.25 Mean-N (1) 

w/kg 207 50 N/A 290 00 J Wkg 0 29 Max (1) 0.21 Mean-N (1) 

Wkg 0 24 N/A 0 35 J mcdkg 0 35 Max (1) 0.24 Mean-N (1) 

wlkg 084 NIA 4 40 wh 4 40 Mi3X (1) 0.64 Mean-N (1) 

wk7 9133 33 N/A 16700 00 mg/kg 16700.00 MtiX (1) 9133 33 Mean-N (1) 
mglkg 449.595 N/A 2420 00 2420.00 Max (1) 449.60 Mean-N (1) 

Stattstics’ Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 
Mean of Normal Data (Mean-N). 

(1) As stated in the Risk Assessment Assumptions Document presented In Appendix F of this report, exposure point concentrations for this media will consrst of the maximum detected concentration and the arithmetic mean. 
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TABLE 4. I2 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Juliens Creek - Landfill B (Site 2) 

) 
,’ 

Scenario Timeframe. Future 

Medium: Subsurface Soil 

Exposure Medium: Subsurface So11 

Exposure Point Onsite 

Receptor Population: Construction Worker 

Receptor Age’ Adult 

xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical Concentration in Soil mww See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

IRS Ingestion Rate of Soil mglday 460 VADEQ. 1997 460 VADEQ, 1997 CSxIRxEFxEDxCFlxlIt3Wxl/AT 

EF Exposure Frequency days/year 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duration years 0.5 Professional Judgement 0.5 Professional Judgement 

CFI Conversion Factor kg/w 1 OOE-06 NA l.OOE-06 NA ” “,i,< ). 
BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averagrng Time - Non-Cancer days 163 Professional Judgement 103 Professional Judgement 

Dermal cs Chemical Concentration in Soil mm See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

CFl Conversion Factor Wms 1 .OOE-06 NA l.OOE-06 NA CS~CF~XSAXAF~A~~~EF~ED~~/BW~~/AT 

SA Skin Surface Area Available for Contact cm’ 5,300 EPA, 1992 5,300 EPA, 1992 

AF Soil to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

AB Absorption Factor unitless chemical-specific EPA, 1995 chemical-specific EPA, 1995 

EF Exposure Frequency days/year 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duration years 0.5 Professional Judgement 0.5 Professional Judgement 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1969 25,550 EPA, 1969 

AT-N Averaging Time - Non-Cancer days 183 Professional Judgement 183 Professional Judgement 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPAf540/1-697002 
. 

EPA, 1691. Risk Assessment Guidance ior Superfund. Vol. I: Human Health Evaiuation ‘ManUai - Suppiemental Gurdance. Standard Default Exposure Factors. Interim Final. OSWER Directive 9285 6-03, 

EPA 1992: Dermal Exposure Assessment Principles and Applications. EPA1600169110116. 

EPA 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPAQ03-K-95-003 

VADEQ, 1997: Value provided by Pat t&Murray. Virginia Department of Environmental Quality, during St Juliens Creek risk assessment assumptions conference call on November 20, 1997 



TABLE 5.4 

NON-CANCER TOXICITY DATA - ORAUDERMAL 

St. Juliens Creek - Landfill B (Stte 2) 

of Potential 

Arsenic 

Benzo(a)Pyrene 

Beryllium 

Cadmium 

Iron 

Zinc 

Chronic/ 

Subchronic 

Chronic 

Chronic 

NIA 

Chronic 

Chronic 

Chronic 

Chronic 

- 
I 

~ - 

Oral RfD 

Value 

1 .OE+OO 

3.OE-04 

N/A 

S.OE-03 

5OE-04 

3.OE-01 

3E-01 

Adj~~~~n~~~~r (1) ‘?r:sfD 1 

mglkglday 0.27 

mglkglday 0.95 

N/A N/A 

mglkglday 0.01 

mglkglday 0.03 

mglkglday 0.05 

mglkglday 0.25 

Adjusted 

Dermal 

RID (2) 

Units Primary 

Target 

Organ 

Combined 

Uncertainty/Modifying 

Factors 

Sources of RfD: 

Target Organ 

Dates of RfD: 

rarget Organ (3; 

(MMIDDIYY) 

3E-01 mglkglday N/A NIA RBC:NIA 1116198 

3E-04 mglkglday Skin 3 IRIS 11117/97 

N/A NIA N/A N/A NIA N/A 

5E-05 mglkglday N/A 100 IRIS 11117197 

1 E-05 mglkglday Kidney 11 IRIS 11/17/97 

2E-02 mglkglday N/A N/A RBC:N/A l/16/98 

8E-02 mglkglday Blood 4 IRIS 11117/97 

N/A = Not Applicable 



TABLE 6.4 
CANCER TOXICITY DATA -- ORAUDERMAL 

St. Juliens Creek - Landfill B (Site 2) 

Factor 

Units 

N/A N/A N/A N/A 
lEE+OO 0.95 1.4E+OO 
7.3E+OO N/A 7.3E+OO 
4.3E+OO 0.01 4.3E-02 

N/A N/A N/A 
N/A N/A N/A 

N/A I NtA I N1A 

Weight of Evidence/ 
Cancer Guideline 

Description 

mg/kg-day -1 
mglkg-day -1 
mg/kg-day -1 

N/A 
N/A 

N/A 
A 
82 
82 
N/A 
N/A 

N/A N/A 

Source Date 

(MMIDDPIY) 

N/A 
IRIS 
IRIS 
IRIS 
N/A 
N/A 

N/A 

I 

I N/A 
11117/97 
11/17/97 
11/17/97 

N/A 
N/A 

N/A 

IRIS = Integrated Risk Information System EPA Group: 
A - Human carcinogen 
81 - Probable human carcinogen - indicates that limited human data are available 
82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 

Weight of Evidence: 
Known/Likely 
Cannot be Determined 
Not Likely 

2119198 



Medium. Subsurface Soil 
Exposure Medium: Subsurface Soil 
Exposure Point: Onsite 
Receptor Population: Construction Worker 

IReceptor Age: Adult 

II I Exposure 
Route 

Chemical 
of Potential EPC 

Value 

6.3 
0 29 
0.35 

44 

16700 
2420 

11900 
63 

0 29 
0.35 

44 
16700 

2420 

Medrum 
EPC 

TABLE 7.12 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill B (Site 2) 

6 30 
0 29 
0 35 
4 40 

16700.00 
2420.00 

1190000 
6.30 
0 29 
0 35 
4.40 

16700.00 
2420.00 

Intake Intake 
(Non-Cancer) (Non-Cancer 

Units 

1.6E-06 
2.1E-05 
7.8E-02 

mglkg-day 
mglkg-day 
mglkg-day 

l.lE-02 1 mglkg-day 

6.2E-03 1 mglkg-day 

Reference Reference Reference Reference Hazard 
Dose Dose Units Concentration Concentration Quotient 

Units 

1 .OE+OO 
3.OE-04 

N/A 
5 OE-03 
5.OE-04 
3 OE-01 
3 OE-01 

2.7E-01 
2.9E-04 

N/A 
5.OE-05 
5.OE-04 
1.5E-02 

mglkglday N/A 

mglkglday N/A 
N/A NIA 

mglkglday N/A 
mglkglday NIA 
mglkglday NIA 
mglkgday N/A 

mglkglday NIA 

mglkglday N/A 
N/A NIA 

mglkglday N/A 
mglkglday N/A 
mglkglday N/A 

N/A 

N/A 
NlA 
N/A 
N/A 
N/A 
N/A 3.8E-02 

N/A 2.3E-02 

N/A 3 7E-02 
N/A N/A 
N/A 3 6E-03 
N/A 4.1 E-02 
N/A 5.8E-01 

5.6E-02 
9 8E-02 

NIA 
3.3E-04 
4 lE-02 
2 6E-01 



TABLE 7.12.CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill B (Site 2) 

IScenario Timeframe: Future 

Exposure Medium. Subsurface Soil 
[~~Ioit 

Receptor Population: Construction Worker 

Exposure 
Route 

Chemical Medium Medium 
of Potential EPC EPC 

Concern Value Units 

ingestion 

Dermal 

Aluminum 
Arsenic 
Benzo(a)Pyrene 
Berytlium 
Cadmium 
Iron 
Zinc 

Aluminum 

Arsenic 
Benzo(a)Pyrene 
Beryllium 
Cadmium 
Iron 
Zinc 

6781 67 
3.25 
0 21 
0 24 
0 84 

9133.33 
449.60 

6781.67 

3.25 
0 21 
0.24 
0 84 

9133.33 
449.60 

Total Hazard Index Across , 

Reference 

I I 

Reference Hazard 
Concentration Concentration Quotient 

Units I I 
N/A 

N/A 
N/A 
N/A 
NIA 
N/A 
N/A 

N/A 

N/A 
N/A 
N/A 
NIA 

1 
N/A 1 3.2E-02 
N/A 5.1E-02 
NIA N7A 
N/A 2.2E-04 
NIA 7.9E-03 
N/A 1.4C01’ 
N/A 1 7.OE-03 

N/A 1 1.3&02 
N/A 1.9&02 
NIA N/A 
N/A 2.56-03 
NIA 7.9E-03 



TABLE 8.12.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill B (Site 2) 

Scenario Timeframe: Future 
Medium: Subsurface Soil 
Exposure Medium: Subsurface Soil 
Exposure Point: Onsite 
Receptor Population: Construction Worker 
IReceptor Age: Adult 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 

Units 

Route 
EPC 

Value 

igestion Aluminum 
Arsenic 
Benzo(a)Pyrene 
Beryllium 
Cadmium 
Iron 
Zinc 

ermal Aluminum 
Arsenic 
Benzo(a)Pyrene 
Beryllium 
Cadmium 
Iron 
Zinc 

__ . - .- 
Medrum specific 

11906 wh 11900.00 
6.3 w&4 6.30 

0.29 Wkg 0 29 
0.35 wlkg 0.35 

4.4 mdkg 4.40 
16700 mcf/kg 18700.00 
2420 m@kg 2420.00 

11900 mgh 11900.00 
6.3 mg&! 6.30 

0.29 m@kg 0.29 
0.35 wlkg 0.35 

4.4 wlkg 4.46 
16700 mgh 16700.00 
2420 w/kg 2420.00 

M 4.OE-04 mgikg-day N/A N/A N/A 
M 2.1 E-07 wNw@ 1.5E+OO mglkg-day -1 3.17E-07 
M 9.7E-09 mglkg-day 7.3E+OO mglkg-day -1 7.1 OE-08 
M 1.2E-08 mglkg-day 4.3E+OO mglkgday -1 5.05E-08 
M I .5E-07 w&wJay N/A N/A N/A 
M 5.6E-04 mg/kg-day N/A N/A N/A 
M 8.1 E-05 mglkg-day N/A N/A N/A 

M 4.4G05 mglkg-day N/A N/A N/A 
M 7.5E-08 mg/kg-day 1.6E+OO mglkg-day -1 1 .18E-07 
M 1 .l E-08 mglkg-day N/A mglkg-day -1 N/A 
M 1.3E-09 mglkg-day 4.3E+02 mglkg-day -1 557E-07 
M 1.6E-08 mglkg-day N/A N/A N/A 
M 6.2E-05 mg/kg-day N/A N/A N/A 
M 9.OE-06 wWW N/A N/A N/A 

- .- 
Total Risk Across All Exposure Routes/Pathways 11 1 .l E-06 



TABLE 8.12.CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill B (Site 2) 

q 

= 
0 

lgestion 

lermal 

L 
M = Medium Specific 

Receptor Population: Construction Worker 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 

Units 

Route 
EPC 

Value 

Aluminum 
Arsenic 
Benzo(a)Pyrene 
Beryllium 
Cadmium 
Iron 
Zinc 

Aluminum 
Arsenic 
Benzo(a)Pyrene 
Beryllium 
Cadmium 
Iron 
Zinc 

6781.67 mgfb 6781.67 WM M 2.3E-04 m#hvJay N/A N/A N/A 
3.25 w&g 3.25 msM M 1 .I E-97 w/kg-day 15E+O6 164E-07 mg/kgday -1 
0.21 m#g 0.21 ms& M 7.OE-09 nWWW 7.3E+OO 5.08E-88 mg/kg-day -1 
0.24 m#g 0.24 mgM M 8.OE-09 fwWW 4.3E+O9 3.43E-98 mglkgday -1 
0.84 w@ 0.84 WM M 2.8E-68 mW-W N/A N/A N/A 

9133.33 mgb 9133.33 m&if M 3.1 E-64 wM-W N/A N/A N/A 
449.60 mgncg 449.60 wh M 1.5E-95 mdwW N/A N/A N/A 

8781.67 w&2 6781.87 mgh M 2.5E-05 wWW N/A N/A N/A 
3.25 mgM 3.25 w& M 3.9E-68 wkvW 1,6E+00 6.08E-08 mglkgday -1 
0.21 w&t 0.21 msM M 7.7E-09 mMw’Jay N/A mglkgday -1 N/A 
0.24 mgM 0.24 msM M 8.8E-10 fw&wW 4.3E+02 mglkgday -1 3.78E-07 
0.84 mcfkg 0.84 mgb M 3.1E-09 mg&W N/A N/A N/A 

9133.33 wW 9133.33 m9h M 3.4E-05 w!WW N/A N/A N/A 
449.60 wb 449.80 w/kg M 1.7E-96 rw&wW N/A N/A N/A 

Total Risk Across All Exposure 
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TABLE 2.10 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

St Julens Creek - Landlll 8 (Site 2) 

i 

(1) Mhunhnaxinmnn detected cow&Urn. 

(2) Fe&al &dent Water Cvalty Cftteila. 

(3) RaUorwleCods SekUon Reason: 

Del&on Reason. 

Infrequent Detecbon krt Associated Histdcaly (MST) 

Frqent Detection (FD) 

Toktty InfmnaUon Atiiable (TX) 

Above Screerlng Levek (ASL) 

Infwq.ent DetecUcm (IFD) 

Back~und Lev& (BKG) 

No Toddty lnfwmatton (NTX) 

Essential N&tent (NUT) 

B&w ScrwMng Level (BSL) 

Essmlid Nubient (NUT) 

Below Saeenlng Level (BSL) 

DelldUUK NIA = Not Applcable 

SQL = Sarrple CiuafMaUcn Llmlt 

COPC = Chekal of Potennal Cowem 

ARARITBC = Applcab or Retward and Appropriate Reguirenwnt/To Be Comldered 

VAWQS = Vr&#.a Water Qdty Cdterla 

J = Estimated Vake 

C = Cardfwge~c 

N = NmCarclnogedc 

AWQC = Ambient Water hrslty Ctttetta 

2121198 



TABLE 3 5 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

St Juliens Creek - Landfill B (Sate 2) 

Central Tendency 

[[I 

Chemical Units Anthmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure 
of Mean Normal Detected Qualifier Units 

Potentral Data Concentration Medrum 
Concern EPC 

Value 

Cadmium ugll N/A N/A 1 90 L mgll 0.002 
Chromium WA N/A N/A 166 00 mg/l 0 166 

Cowr ug/i N/A N/A 203 00 mgll 0 203 

Iron ug/1 N/A N/A 10700 00 mgll 10 700 

Lead ugll N/A N/A 77 90 L mgll 0.076 
IKlC ugll N/A N/A 268 00 mgll 0 266 

(1) As stated in the Rusk Assessment Assumphons Document presented in Appendrx F of thus report, exposure point concentrations for thus medra wrll consist of the maximum detected concentration and the arithmetic mean 

Medium Medium Medium 
EPC EPC EPC 

Value Statistic Rationale 

y 

‘!19/98 



TABLE 4 13 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
St Julien’s Creek - Landfill B (Site 2) 

Scenario Timeframe: Current 

Medium: Surface Water 

Exposure Medium. Surface Water 

Exposure Point: Onslte 

Receptor Population: Trespasser 

ixposure Route Parameter Parameter Definition Untts RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Dermal cw Chemical Concentratron in Water mgll See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mg/kg-day)= 

SA Skin Surface Area cm’ 2,650 EPA, 1992 2,650 EPA, 1992 CWxSAxPCxETxEFxEDxCFx1/BWx1/AT 

PC Permeability Constant cmlhr Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 

ET Exposure Time hours/event 1 1 hour per week 1 1 hour per week 

EF Exposure Frequency events/year 52 CDM Federal, 1997 52 CDM Federal, 1997 

ED Exposure Durahon years 6 EPA, 1991 6 EPA, 1991 

CF Volumetric Conversion Factor for Water I/cm’ 0 001 EPA, 1989 1 EPA, 1989 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Time - Cancer days 25.550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 2,190 EPA, 1989 2,190 , EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluahon Manual, Part A. OERR. EPA/54011 -891002. 

EPA, 1991: Risk Assessment Guidance for Superfund Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications EPAI600/8-911011 B. 

CDM Federal, 1997. St Julien’s Creek Risk Assumptions Document. 

2/I S/98 



TABLE 4 14 

VALUES USED FOR DAILY INTAKE CALCULATtONS 

St. Julien’s Creek - Landfill B (Site 2) 

Scenario Timeframe, Current 

Medrum Surface Water 

Exposure Medrum. Surface Water 

Exposure Point’ Onsite 

Receptor Population: Trespasser 

lxposure Route Parameter Parameter Definrtron Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Dermal cw Chemical Concentration in Water mgll See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mg/kg-day)= 

SA Skin Surface Area cm’ 3,300 EPA, 1995 3,300 EPA, 1995 CW~SA~PC~ETXEF~ED~CF~~/BW~~/AT 

PC Permeabrlity Constant cmlhr Chemical Specrhc EPA, 1992 Chemrcal Spectfrc EPA, 1992 

ET Exposure Time hours/event 1 1 hour per week 1 1 hour per week 

EF Exposure Frequency events&ear 52 CDM Federal, 1997 52 CDM Federal, 1997 

ED Exposure Duration years 10 EPA, 1991 10 EPA, 1991 

CF Volumetnc Conversron Factor for Water t/cm’ 0.001 EPA, 1989 1 EPA, 1989 

BW Body Weight kg 45 EPA, 1995 45 EPA, 1995 

AT-C Averaging Trme Cancer days 25,550 EPA, 1989 25,550 EPA, 1969 

AT-N Averaging Time - Non-Cancer days 3,650 , EPA, 1989 3,650 , EPA, 1989 , 

Sources: 

EPA, 1989. Risk Assessment Guidance for Superfund. Vol 1 Human Health Evaluation Manual, Part A. OERR. EPA/540/i-897002. 

EPA, 1991, Risk Assessment Guidance for Superfund Vol 1. Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors lntenm Final OSWER Drrective 9285 6-03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/8-91101 IB. 

EPA, 1995. Exposure Factors Handbook (Review Draft). EPA1600/P-95/002A The skin surface area presented in this table includes hands, forearms, lower legs, neck and head (25% of total surface area) 

and was derived by averaging the mean (7 to 16 years) male and female values. 

CDM Federal, 1997, St Julien’s Creek Risk Assumptions Document 

“19198 



TABLE 4 15 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Julren’s Creek - Landfill B (Site 2) 

Scenario Timeframe Current 

Medium: Surface Water 

Exposure Medium. Surface Water 

Exposure Potnt: Onstte 

Receptor Population. Trespasser 

:xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Dermai cw Chemical Concentration in Water mgll See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daiiy Intake (CDI) (mglkg-day)= 

SA Skin Surface Area cm2 5.800 EPA, 1992 5,800 EPA, 1992 CWxSAxPCxETxEFxEDxCFx1/BWx1/AT 

PC Permeabrkty Constant cmlhr Chemical Specrfic EPA, 1992 Chemrcal Specific EPA, 1992 

ET Exposure Trme hours/event 1 1 hour per week 1 1 hour per week 

EF Exposure Frequency events/year 52 CDM Federal, 1997 52 CDM Federal, 1997 

ED Exposure Duration years 30 EPA, 1991 30 EPA, 1991 

CF Volumetric Conversion Factor for Water I/cm’ 0.001 EPA, 1989 1 EPA, 1989 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time _ Non-Cancer days 10,950 EPA, 1989 10,950 EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund Vol 1. Human Health Evaluation Manual, Part A OERR EPA/540/i-891002 

EPA, 1991: Risk Assessment Guidance for Superfund Vol 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, 

EPA, 1992. Dermal Exposure Assessment: Principles and Applications EPA/600/8-91/011B The skin surface area presented in this table was derived by averaging the mean adult male and female values 

Skin surface area includes hands, forearms, lower legs, neck , and head (25% of total surface area) 

CDM Federal, 1997: St. Julien’s Creek Rusk Assumptions Document. 

2l19/98 



TABLE 4 16 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Julien’s Creek - Landfill B (Site 2) 

Scenario Ttmeframe. Future 

Medium: Surface Water 

Exposure Medium Surface Water 

Exposure Point: Onsite 

Receptor Population. Resrdent 

Receptor Age, Child 

xposure Route Parameter Parameter Definitron Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Dermai cw Chemical Concentration rn Water mgll See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mg/kg-day)= 

SA Skin Surface Area cm’ 2,650 EPA, 1992 2,650 EPA, 1992 CWxSAxPCxETxEFxEDxCFx1/BWx1/AT 

PC Permeability Constant cmlhr Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 

ET Exposure Time hours/day 26 CDM Federal, 1997 26 CDM Federal, 1997 

EF Exposure Frequency days/year 350 EPA, 1991 350 EPA, 1991 

ED Exposure Duratton years 6 EPA, 1991 6 EPA, 1991 

CF Volumetnc Conversron Factor for Water l/cm3 0 001 EPA, 1989 1 EPA, 1989 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 2,190 EPA, 1989 2,190 EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund Vol 1: Human Health Evaluation Manual, Part A OERR. EPA/540/i-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund Vol 1. Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors Interim Final. OSWER Directive 9285 6.03, 

EPA, 1992. Dermal Exposure Assessment Principles and Applicatrons EPA160018.911DllB 

CDM Federal, 1997: St. Julien’s Creek Risk Assumptions Document. 
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TABLE 4.17 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Julien’s Creek - Landfill B (Site 2) 

Scenario Timeframe: Future 

Medium, Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Onsite 

Receptor Population. Resident 

xposure Route Parameter Parameter Definitron Units RME RME CT CT Intake Equation/ 

Code Value Ratron&/ Value Rationale/ Model Name 
Reference Reference 

Dermal CW Chemical Concentration in Water mglt See Table 3 See Table 3 Sea Table 3 See Table 3 Chronic Daily Intake (CDI) (mg/kg-day)= 

SA Skin Surface Area cm’ 5,800 EPA, 1992 5,800 EPA, 1992 CWxSAxPCxETxEFxEDxCFx1/BWxl/AT 

PC Permeabilrty Constant cm/hr Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 

ET Exposure Time hours/day 2.6 CDM Federal. 1997 2.6 CDM Federal, 1997 

EF Exposure Frequency days/year 350 EPA, 1991 350 EPA, 1991 

ED Exposure Duration years 24 EPA, 1991 24 EPA, 1991 

CF Volumetric Conversion Factor for Water I/cm’ 0.001 EPA, 1989 1 EPA, 1989 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

, AT-N Averaging Time _ Non-Cancer days 8,760 , EPA, 1989 , 8,760 , EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Pan A. OERR. EPA/54011 -891002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directrve 92856.03, 

EPA, 1992: Demral Exposure Assessment: Principles and Applications. EPA1600/8-917011 B The skin surface area presented in this table was derived by averaging the mean adult male and female values 

Skin surface area includes hands, foreamrs, lower legs, neck, and head (25Oh of total surface area). 

CDM Federal, 1997: St. Julien’s Creek Risk Assumptions Document. 
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TABLE 5.5 
NON-CANCER TOXICITY DATA -- ORAUDERMAL 

St. Juliens Creek - Landfill B (Site 2) 

Chemical Chronic! Oral RfD Oral RfD Oral to Dermal Adjusted Units Primary Combined Sources of RfD: Dates of RfD: 
of Potential Subchronic Value Units Adjustment Factor (1) Dermal Target Uncertainty/Modifying Target Organ Target Organ (3) 

Concern RfD (2) Organ Factors (MM1DDiY-Y) 

Cadmium Chronic ti.OE-94 mglkglday 0.95 2.5E-05 mglkglday Kidney 11 IRIS Ill17197 

Chromium Chronic 5.OE-03 mglkglday 0.01 5.OE-05 mglkglday NOAEL 501 IRIS 02/09/98 

Copper Chronic N/A NIA NIA NIA NIA N/A N/A N/A NIA 

Iron Chronic 3.OE-01 mglkglday 0.05 15E-02 mglkglday NIA NIA RBC: NIA 1 o/7/92 

Lead NIA NIA NIA NIA NIA NIA NIA NIA N/A NIA 

Zinc Chronic 3.OE-01 mglkglday 0.25 7.5E-02 mglkglday Blood 4 IRIS 11/17/97 

I I I I I I I I I I I 

NIA = Not Applicable 
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I 
I 

of Potential I ’ 

Chemical I Oral Cancer Slobe Factor 

Concern 
I 

NIA 

IRIS = Integrated Risk Information System 
HEAST= Health Effects Assessment Summary Tables 
NCEA= National Center for Environmental Assessment 

TABLE 6.5 
CANCER TOXICITY DATA -- ORAUDERMAL 

St. Juliens Creek - Landfill B (Site 2) 

Oral to Dermal 
Adjustment 

Factor 

N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A 
N/A NIA NIA NIA N/A N/A 
N/A N/A N/A N/A N/A N/A 

Adjusted Dermal 
Cancer Slope Factor 

Units Weight of Evidence/ 
Cancer Guideline 

Description 

Source Date 
(MMIDDIYY) 

EPA Group: 
A - Human carcinogen 
Bl - Probable human carcinogen - indicates that limited human data are available 
82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicfty 

Weight of Evidence: 
Known/Likely 
Cannot be Determined 
Not Likely 
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TABLE 7 13.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek _ Landfill B (Site 2) . 

Receptor Age: Child 

Exposure 
Route 

Chemical Medium Medtum 
of Potential EPC EPC 

Concern Value Units 

Dermal Cadmium 
Chromium 
Copper 
Iron 
Zinc 

0 002 
017 
0.20 
10 70 
0.27 

mgll 

mgn 
wn 
mgn 
wn 

Total Hazard 



TABLE 7.14 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXtMUM EXPOSURE 
St. Juliens Creek - Landfill B (Site 2) 

~1 
Receptor Population: Trespasser 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Medium 
EPC 

Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (1) 

rermal Cadmium 
Chromium 
Copper 
iron 
Zinc 

0.002 mgll 0.00 mgll M 
0.17 msn 0 17 mgll M 
0 20 mgn 0.20 mg/i M 
10 70 wn IO 70 mg/l M 
0.27 wfl 0.27 mgll h4 

- 
I 
I 
I[ - 1.4E-06 1 mglkg-day 7.5E-02 

Total Hazard 

Reference 1 Reference 1 Reference 1 ,“i;, 
Dose Units Concentration Concentration 

Units 

mgikglday N/A N/A 4.OE-04 

WWdav N/A N/A 1.7E-02 

dex Across All Exposure RouteslPathways v 



IlScenarto Timeframe: Current 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Onsite 
Receptor Population Trespasser 
Receptor Age: Adult 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

I I I 
ermal ICadmium I 0.002 I mdl 

Chromium 
Copper 
iron 
Zinc 

0.17 mgn 
0 20 mgn 

10.70 mgll 
0.27 mgll 

TABLE 7.15.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill B (Site 2) 

Route 
EPC 

Value 

Route 
EPC 
Units 

0 00 1 mgll 
0.17 mgn 
0.20 mgll 

1070 mall 
0.27 mgll 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake Intake Reference Reference Reference Reference Hazard 
(Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

I Units 
I I Units 

I 

l.lE-08 
9.6E-07 
1.2E-06 

mglkgday 
mglkg-day 
mg/kg-day 

25E-05 
5.OE-05 

N/A 

mglkglday 
mglkglday 

N/A 

N/A N/A 4.5E-04 
N/A N/A 2.OE-02 
N/A N/A N/A 

6.3E-05 
1.6E-06 

mglkg-day 1 5E-02 mglkglday NIA N/A 4.2E-03 
mglkg-day 7.5E-02 mglkglday N/A N/A 2.1E-05 

Total Hwa[j 



TABLE 7.16.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill B (Site 2) 

Exposure Medium: Surface Water 

Receptor Population: Resident 

Exposure 
Route 

Chemical Medium Medium Route Route 
of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units Units 
Calculation (1) 

Dermal Cadmium 
Chromium 
Copper 
Iron 
Zinc 

0.002 
0.17 
0.20 

10.70 
0.27 

mgll 

wn 
mgn 
mg/l 

mgn 

0 00 
0.17 
0.20 
10.70 
0.27 

mgll 

wn 
wn 
mgll 

mgn 

M 1.6E-07 m9M-W 2.5E-05 mglkglday N/A NIA 6.4E-03 
M 1.4E-05 mglkg-day 5.OE-05 mglkglday N/A N/A 2.6E-01 
M 1.7E-05 mg/kg-day N/A N/A N/A N/A N/A 
M 9.1 E-04 mglkg-day 1.5E-02 mgkglday N/A N/A 6.OE-02 
M 2.3E-05 mg/kgday 7.5E-02 mglkglday N/A N/A 3.OE-04 

Total Hazard Index Across All Exposure Routes/Pathways m 



TABLE 7.17.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek - Landfill B (Site 2) 

Scenario Timeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Onsite 
Receptor Population: Resident 
Receptor Age: Adult 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Unrts 

lermal Cadmium 0.002 mgll 0.00 mgil 

Chromium 0 17 wfl 0.17 mgn 
Copper 0 20 mgll 0 20 wn 
Iron 10.70 mgn 1070 wfl 
Zinc 0.27 mg/l 0.27 wn 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
(Non-Cancer) 

7 5E-06 
6.6E-06 
6.lE-06 
4 3E-04 
l.lE-05 

Units 

I I 

~ 

Total Hazard Index Across I 

N/A N/A 

I I 

1.3E-01 
N/A N/A N/A 
N/A N/A 2.6E-02 
N/A 1 N/A 1 1.4E-04 





scenano 

Timeframe 

Deep Groundwater Tap Waer 

Groundwater Deep Groundwater Tap Water 

Deep Groundwater OnsIte 

Shallow Groundwater onsi,e 

AlI OnSIt* 

ubswface so,, Subsurface Soil OWlI* 

Au OnSW 

Sedimen, Sediment O”SW 

TABLE t 

SELECTION OF EXPOSURE PATHWAYS 

SL Jullen’s Creek Bumlng Gmunds (Site 5) 

for groundwaler tram deep aqu,fer 

for groundwater from deep aqufer 

for groundwaler from deep aqulfe, 

for groundwater from deep aquter 

ome groundwater 

Worker 

roundskeeper 

3O”*lWCtlO” 

Worker 

Adult 

Adult 

Ouan, Workers may have exposed skin surfaces come ,n,o conlac, m,h groundwater 

awn, Workers may ,nhale vola,~leslpar,~cula,es 
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Site 5 

Data Usability Worksheets 



DATA USEABIIXIY WORKSHEET 
Site: St. Juliens Creek, Burning Grounds (Site 5) 

Medium: Groundwater 

Requirement 

Field Sampling 

Comment 

Discuss sampling problems and field conditions that 
affect data useability. 

No sampling problems were noted during the 
groundwater investigation at Site 5. 

Are samples representative of receptor exposure for this 
medium (e.g. sample depth, grab vs composite, filtered 
vs unfiltered, low flow, etc.)? 

Grab samples were collected from five monitoring 
wells. These samples are usable for consideration for 

direct exposure to current residents and firture site 
workers. 

Assess the effect of field QC results on data useability. 
Field QC samples included trip blanks, field blanks, 

equipment rinsate blanks, and duplicates. The trip blank 
that was collected for this group of samples is TB- 

150797, TB-160797, and TB-300797. The field blanks 
associated with this group of samples are FB- 1 SO797- 
TAPGW, FB-lS0797-D12, andFB-230797-D13. The 
equipment rinsate blanks associated with this group of 
samples is EB- 1 S0797-GW, EB- 160797-GW, EB- 

240797-GW, EB-240797F-GW, and EB-300797-GW. 
Blank contamination is discussed lmder 

“Representativeness” and duplicate results are discussed 
under “Precision.” 

Summarize the effect of field sampling issues on the risk 
assessment, if applicable. 

Field sampling issues will have no effect on the 
groundwater risk assessment for Site 5. 

Analytical Techniques 

Were the analytical methods appropriate for quantitative Analyses were conducted in accordance with the EPA 
risk assessment? CLP organic and inorganic Statements of Work. 

Were detection limits adequate? Sample quantitation limits for some undetected 
compounds were above tap water RBCs in all samples. 

This issue will be discussed further in the uncertainty 
section of the risk assessment. 

See above comment. 
Summarize the effect of analytical technique issues on 
the risk assessment, if applicable. 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Burning Grounds (Site 5) 

Medium: Groundwater 

Requirement 

Data Quality Objectives 

Comment 

Precision - How were duplicates handled? The highest concentration of a compound detected in the 
duplicate samples was used in the risk assessment. 

Accuracy - How were split samples handled? Not applicable. 

Representativeness - Indicate any problems associated 
with data representativeness (e.g., trip blank or rinsate 
blank contamination, chain of custody problems, etc.). 

Acetone, aluminum, antimony, 2-butanone, barium, 
bis(2-ethylhexyl)phthalate, bromodichloromethane, 

carbon disulfide, chloroform, copper, 
dibromochloromethane. lead, magnesium, mercury, 

methylene chloride, nickel, silver, and zinc were detected 
in the various blanks. Analytes qualified with a “B” due 
to blank contamination will be considered as non-detects 

during the risk assessment. 

Completeness - Indicate any problems associated with 
data completeness (e.g., incorrect sample analysis, 
incomplete sample records, problems with field 
procedures, etc.). 

No problems noted 

Comparability - Indicate any problems associated with 
data comparability. 

No problems noted. 

Were the DQOs specified in the QAPP satisfied? No. Relative percent difference was above the stated 
goal of <20%. 

Summarize the effect of DQO issues on the risk 
assessment, if applicable. 

The RPD goal was not satisfied for the total and 
dissolved metals fractions. The calculated RPD of 29% 
for these samples does not negatively effect the usability 

of the data. 

Revision No. 0 January 1998 



EXHIBIT 3-3 

Requirement Comment 

Data Validation and Interpretation 

What are the data validation requirements for this 
region? 

For organic samples, validators are required to check the 
following items: holding times, instrument performance 

checks, initial calibrations, continuing calibrations, 
blanks, system monitoring compounds, matrix 

spikes/matrix spike duplicates, regional QWQC, internal 
standards, target compound identification, contract 
required quantitation limits, tentatively identified 

compounds. system performance, and overall assessment 
of data. For organic samples, validators are required to 
check holding times, calibration, blanks, interference 

checks, laboratory control samples, duplicate samples, 
matrix spike samples, furnace atomic absorption QC, 
ICP Serial Dilution, sample result verification, field 
duplicates, and perform an overall assessment of the 

data. 

What method or guidance was used to validate the data? 
Region III modifications to “Laboratory Data Validation 

Functional Guidelines for Validating Organic (and 
Inorganic) Analyses”, USEPA 9194 (and 4193). 

The data validation method appears to be clonsistent with 
regional guidance 

Was the data validation method consistent with regional 
guidance? Discuss any discrepancies. 

Were all data qualifiers defined? Discuss those which 
were not. 

All data qualifiers were defined. 

Which qualifiers represent useable data? 
B, J, K, L ,U, UJ ,UK, UL 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Burning Grounds (Site 5) 

Medium: Groundwater 

Revision No. 0 3-17 January 1998 



EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Burning Grounds (Site 5) 

Medium: Groundwater 

Requirement Comment 

Which qualifiers represent unusable data? R 

How are tentatively identified compounds handled? 
All TICS were reported with “J” qualifiers to indicate 

that they are quantitative estimates. Only TICS that were 
determined not to be laboratory or field artifacts were 

reported. 

Not applicable. 
Summarize the effect of data validation and 
interpretation issues on the risk assessment, if 
applicable. 

Additional notes: 

Note: The purpose of this Worksheet is to succinctly summarize the data useability analysis and conclusions. Reference specific 
pages in the Risk Assessment text to further expand on the information presented here. 

Revision No. 0 3-18 January 1998 



DATA USEABJLITY WORKSHEET 
Site: St. Juliens Creek, Burning Grounds (Site 5) 

Medium: Surface Soil 

Requirement 

Field Sampling 

Comment 

Discuss sampling problems and field conditions that No sampling problems were noted during the subsurface 
affect data useability. investigation at Site 5. 

Are samples representative of receptor exposure for this 
medium (e.g. sample depth, grab vs composite. filtered 
vs unfiltered, low flow, etc.)? 

Samples were collected from depths ranging from 0- 1’ at 
Site 5. These depths are usable for consideration for 

contaminant transfer to the shallow groundwater aquifer, 
transfer to air, and also direct exposure for residents, 

tresspassers, construction workers, and groundskeepers. 
Samples were collected using a stainless steel spoon and 

bowl. 

Assess the effect of field QC results on data useability. 
Field QC samples included trip blanks, field blanks, 

equipment rinsate blanks, and duplicates. Trip blanks 
that applies to this group of samples are TEI-240697 and 

TB-260697. Field blanks that apply to this group of 
samples include FB-230697-TAP, and FB-230697-DI. 

Equipment rinsate blanks that apply to this group of 
samples are EB-240697-S& and EB-260697-SD/SS. 

Blank contamination is discussed under 
“Representativeness” and duplicate results are discussed 

under “Precision.” 

Summarize the effect of field sampling issues on the risk 
assessment, if applicable. 

Field sampling issues will have no effect on the surface 
soil risk assessment for Site 3. 

Analytical Techniques 

Were the analytical methods appropriate for quantitative 
risk assessment? 

Analyses were conducted in accordance with the EPA 
CLP organic and inorganic Statements of Work. 

Were detection limits adequate? 
Sample quantitation limits for numerous undetected 

compounds were above soil to groundwater and soil to 
air SSLs and residential soil RBCs in all samples. This 
issue will be discussed further in the uncertainty section 

of the risk assessment. 

Summarize the effect of analytical technique issues on 
the risk assessment, if applicable. 

See above comment. 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Burning Grounds (Site 5) 

Medium: Surface Soil 

Requirement 

Data Quality Objectives 
I 

Comment 

Precision - How were duplicates handled? 
The highest concentration of a compound detected in the 

duplicate samples was used in the risk assessment. 

Not applicable. 
Accuracy - How were split samples handled? 

Representativeness - Indicate any problems associated 
with data representativeness (e.g., trip blank or rinsate 
blank contamination, chain of custody problems, etc.). 

Completeness - Indicate any problems associated with 
data completeness (e.g., incorrect sample analysis, 
incomplete sample records, problems with field 
procedures, etc.). 

Acetone , antimony, methylene chloride, aluminum, 
barium, zinc, carbon disulfide, antimony, lead, silver, 
bromodichloromethane, copper, and magnesium were 

detected in the various blanks. Analytes qualified with a 
“B” due to blank contamination will be considered as 

non-detects during the risk assessment. 

No problems noted. 

Comparability - Indicate any problems associated with 
data comparability. 

No problems noted. 

Were the DQOs specified in the QAPP satisfied? 
Relative percent difference was above the stated goal of 

<25% for semi-volatiles. 

Summarize the effect of DQO issues on the risk 
assessment, if applicable. 

The RPD goal was not satisfied. However, soil samples 
routinely have RPDs as high as 100%. RPDs for these 
duplicate soil samples were 69%. This RPD value will 

not negatively effect the usability of the data. 
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_,. * ._ EXHIBIT 3-3 

,. . 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Burning Grounds (Site 5) 

Medium: Surface Soil 

Requirement Comment 

Data Validation and Interpretation 

What are the data validation requirements for this 
region? 

For organic samples, validators are required to check the 
following items: holding times, instrument performance 

checks, initial calibrations, continuing calibrations, 
blanks, system monitoring compounds, matrix 

spikes/matrix spike duplicates, regional QAIQC, internal 
standards, target compound identification, contract 
required quantitation limits, tentatively iidentified 

compounds, system performance, and overall assessment 
of data. For organic samples, validators are required to 
check holding times, calibration, blanks, interference 

checks, laboratory control samples, duplicate samples, 
matrix spike samples, furnace atomic absorption QC, 
ICP Serial Dilution, sample result verification, field 
duplicates, and perform an overall assessment of the 

data. 

What method or guidance was used to validate the data? 
“Region III Modifications to“Laboratory Data Validation 

Functional Guidelines for Validating Organic (and 
Inorganic) Analyses”, USEPA 9/94 (and 4193). 

The data validation method appears to be consistent with 
regional guidance. 

Was the data validation method consistent with regional 
guidance? Discuss any discrepancies. 

Were all data qualifiers defined? Discuss those which 
were not. 

All data qualitiers were defined. 

Which qualitiers represent useable data? 
B, J, K, L ,U, UJ ,UK, UL 
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DATA USEABILITY WORKSHEET 
Site: St. Juliens Creek, Burning Grounds (Site 5) 

Medium: Subsurface Soil 

Requirement 

Field Sampling 

Comment 

Discuss sampling problems and field conditions that No sampling problems were noted luring the subsurface 
affect data useability. investigation at Site 5. 

Are samples representative of receptor exposure for this 
medium (e.g. sample depth, grab vs composite, filtered 
vs unfiltered, low flow, etc.)? 

Samples were collected from depths ranging Tom O-6’ at 
Site 5. These depths are usable for consideration for 
contaminant transfer to the deep groundwater aquifer, 
transfer to air during an excavation scenario, and also 

direct exposure for construction workers in an 
excavation scenario. Samples were collected using 
either a direct push sample barrel or a split spoon 

sampler. 

Assess the effect of field QC results on data useability. 

Summarize the effect of field sampling issues on the risk 
assessment, if applicable. 

Field QC samples included trip blanks, field blanks, 
equipment rinsate blanks, and duplicates. Trip blanks 
that apply to this group of samples include TB-240697 

and TB-250697. Field blanks that apply to this group of 
samples include FB-230697-TAP and FB-230697-DI. 

Equipment r&ate blanks that apply to this group of 
samples include EB-240697-SB and EB-250697-SB. 

Blank contamination is discussed under 
“Representativeness” and duplicate results are discussed 

under “Precision.” 

Field sampling issues will have no effect on the 
subsurface soil risk assessment for Site 5. 

Analytical Techniques 

Were the analytical methods appropriate for quantitative 
risk assessment? 

Were detection limits adequate? 

Summarize the effect of analytical technique issues on 
the risk assessment, if applicable. 

Analyses were conducted in accordance with the EPA 
CLP organic and inorganic Statements of Work. 

Sample quantitation limits for numerous undetected 
compounds were above soil to groundwater and soil to 
air SSLs and residential soil RBCs in all samples. This 
issue will be discussed further in the uncertainty section 

of the risk assessment. 

See above comment. 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Burning Grounds (Site 5) 

Medium: Subsurface Soil 

Requirement Comment 

- 

- 

Data Quality Objectives - 

Precision - How were duplicates handled? 
The highest concentration of a compound detected in the 

duplicate samples was used in the risk assessment. 

- 
Not applicable. 

Accuracy - How were split samples handled? 

- 

Representativeness - Indicate any problems associated 
with data representativeness (e.g., trip blank or rinsate 
blank contamination, chain of custody problems, etc.). 

Aluminum, acetone, barium, chloroform, carbon 
disutide, copper, chromium, lead, nickel, silver, zinc, 
bis(2-ethylhexyl)phthalate, and methylene chloride were 
detected in the various blanks. Analytes qualified with a 

‘73” due to blank contamination will be considered ,as 
non-detects during the risk assessment. - 

No problems noted. 
Completeness - Indicate any problems associated with 
data completeness (e.g., incorrect sample analysis, 
incomplete sample records, problems with field 
procedures, etc.). 

- 
Comparability - Indicate any problems associated with 
data comparability. 

No problems noted. 

- 
Were the DQOs specified in the QAPP satisfied? Relative percent difference was above the stated goal of 

(25%. No MS/MSD analysis was performed for the 
organic fractions of the sample delivery group containing 

SB-05 and SB-08. - 

Summarize the effect of DQO issues on the risk 
assessment, if applicable. 

RPD goal was not satisfied. However, soil samples 
routinely have RPDs of up to 100% (RPDs for the: 

duplicate samples noted here were under 80%). The 
RPDs noted for these samples do not negatively impiact 

the usability of the data. No MS/MSD analysis was 
performed for the organic and inorganic fractions of the 
sample delivery group containing SB-05 and SB-08. - 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Burning Grounds (Site 5) 

Medium: Subsurface Soil 

Requirement Comment 

Data Validation and Interpretation 

What are the data validation requirements for this 
region? 

For organic samples, validators are required to check the 
following items: holding times, instrument performance 

checks, initial calibrations, continuing calibrations, 
blanks, system monitoring compounds, matrix 

spikes/matrix spike duplicates, regional QA/QC, internal 
standards, target compound identification, contract 
required quantitation limits, tentatively identified 

compounds, system performance, and overall assessment 
of data. For organic samples, validators are required to 
check holding times, calibration, blanks, interference 

checks, laboratory control samples, duplicate samples, 
matrix spike samples, furnace atomic absorption QC, 
ICP Serial Dilution, sample result verification, field 
duplicates, and perform an overall assessment of the 

data. 

What method or guidance was used to validate the data? 
“Region RI Modifications to“Laboratory Data Validation 

Functional Guidelines for Validating Organic (and 
Inorganic) Analyses”, USEPA 9/94 (and 4193). 

The data validation method appears to be consistent with 
regional guidance. 

Was the data validation method consistent with regional 
guidance? Discuss any discrepancies. 

Were all data qualifiers defined? Discuss those which 
were not. 

All data qualifiers were defined. 

Which qualifiers represent useable data? 
B, J, K, L ,U, UJ ,UK, UL 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Burning Grounds (Site 5) 

Medium: Surface Soil 

Requirement Comment 

Which qualifiers represent unusable data? R 

How are tentatively identified compounds handled? 
All TICS were reported with “J” qualifiers to indicalte 

that they are quantitative estimates. Only TICS that were 
determined not to be laboratory or field artifacts were 

reported. 

Not applicable. 
Summarize the effect of data validation and 
interpretation issues on the risk assessment, if 
applicable. 

Additional notes: 

Note: The purpose of this Worksheet is to succinctly summarize the data useability analysis and conclusions. Reference specific 
pages in the Risk Assessment text to further expand on the information presented here. 
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c 
Receptor Populatbn. Constructiin Worker 

Receptor Age. Aduit 

Chemical 

of Potential 

Concern 

I 
‘emal plmimy 

ArSenk 

Beryllium 

Iron 

Manganese 
Chloroform 

Medium 

EPC 

V&E 

0 001975 

o.M)325 

0 000895 

2.785 

0 16 

0 00275 

TABLE 7.4.CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 

Sl Juliens Creek -Bumlng Grounds (Site 5) 

1 6E-01 mg/l 

2 BE-03 mg/l 

EPC 

Selected 

for Hazard 

C~lCUl~tkXl 

intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

UllltS 

1.5E-10 mglkg-day 

2.4E-10 mglkg-day 

6.6E-11 mglkg-day 

2 lE-07 mglkg-day 

1 ZE-06 mglkg-day 

3 SE-09 mg/kg-day 

4.OE-05 

2.9E-04 

5.OE-05 

1 5E-02 

2 3E-02 

1 OE-02 

Total 

Retersnce 

Dose unns 

mglkglday 

mglkglday 

mgIkg/day 

mglkglday 

- 
,rd Index ACP 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

It&Pathways 

Hazard 

Quotient 

3.7806 

6.4E-07 

1 JE-06 

1.4E-05 

5 1 E-07 

3.6E-07 



,,. --,_ EXEHBIT 3-3 

,/- . . 

DATA USEABILITY WORKSEIEET (continued) 
Site: St. Juliens Creek, Burning Grounds (Site 5) 

Medium: Subsurface Soil 

Requirement Comment 

Which qualifiers represent unusable data? R 

How are tentatively identified compounds handled? 
All TICS were reported with “J” qualifiers to indicate 

that they are quantitative estimates. Only TICS that were 
determined not to be laboratory or field artifacts were 

reported. 

Not applicable. 
Summarize the effect of data validation and 
interpretation issues on the risk assessment, if 
applicable. 

Additional notes: 

Note: The purpose of this Worksheet is to succinctly summarize the data useability analysis and conclusions. Reference spaific 
pages in the Risk Assessment text to further expand on the information presented here. 
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DATA USEABILITY WORKSHEET 
Site: St. Juliens Creek, Burning Grounds (Site 5) 

Medium: Sediment 

Requirement 

Field Sampling 

Comment 

Discuss sampling problems and field conditions that 
affect data useability. 

Are samples representative of receptor exposure for this 
medium (e.g. sample depth, grab vs composite, filtered 
vs unfiltered, low flow, etc.)? 

Assess the effect of field QC results on data useability. 

Summarize the effect of field sampling issues on the risk 
assessment, if applicable. 

No sampling problems were noted during the sediment 
investigation at Site 5. 

Grab samples were collected from depths ranging fi-om 
0- 1’ at Site 5. These samples are usable for 

consideration for direct exposure to current trespassers 
and future residents. 

Field QC samples included trip blanks, field blanks, 
equipment rinsate blanks, and duplicates. The trip 

blanks that were collected for this group of samples are 
TB-260697 and TB- 140797. The field blanks 

associated with this group of samples are FB-230697- 
TAP and FB-230697-DI. The equipment rinsate blanks 
associated with this group of samples are EB-260697- 
SD&S and EB- 140797-SD. Blank contamination is 
discussed under “Representativeness” and duplicate 

results are discussed under “Precision.” 

Field sampling issues will have no effect on the sediment 
risk assessment for Site 5. 

Analytical Techniques 

Were the analytical methods appropriate for quantitative 
risk assessment? 

Were detection limits adequate? 

Summarize the effect of analytical technique issues on 
he risk assessment, if applicable. 

Analyses were conducted in accordance with the EPA 
CLP organic and inorganic Statements of Work. 

Detection limits appear to be adequate. 

Not applicable. 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Burning Grounds (Site 5) 

Medium: Sediment 

Requirement 

Data Quality Objectives 

Comment 

Precision - How were duplicates handled? A duplicate was not collected for this matrix. 

Accuracy - How were split samples handled? 

Representativeness - Indicate any problems associated 
with data representativeness (e.g., trip blank or rinsate 
blank contamination, chain of custody problems, etc.). 

Not applicable. 

Acetone, antimony, bis(2-ethylhe@)phthalate, copper, 
lead, magnesium, methylene chloride, silver, nickel, and 

tic were detected in the various blanks. Analytes 
qualified with a ‘73” due to blank contamination will be 
considered as non-detects during the risk assessment. 

Completeness - Indicate any problems associated with 
data completeness (e.g., incorrect sample analysis, 
incomplete sample records, problems with field 
procedures, etc.). 

No problems noted 

Comparability - Indicate any problems associated with 
data comparability. 

No problems noted. 

Were the DQOs specified in the QAPP satisfied? Not applicable. A duplicate was not collected for this 
matrix. 

Summarize the effect of DQO issues on the risk 
assessment, if applicable. 

Not applicable. 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Burning Grounds (Site 5) 

Medium: Sediment 

Requirement Comment 

Data Validation and Interpretation 

What are the data validation requirements for this 
region? 

For organic samples, validators are required to check the 
following items: holding times, instrument performance 

checks, initial calibrations, continuing calibrations, 
blanks, system monitoring compounds, matrix 

spikes/matrix spike duplicates, regional QAIQC, internal 
standards, target compound identification, contract 
required quantitation limits, tentatively identified 

compounds, system performance, and overall assessment 
of data. For organic samples, validators are required to 
check holding times, calibration, blanks, interference 

checks, laboratory control samples, duplicate samples, 
matrix spike samples, furnace atomic absorption QC, 
ICP Serial Dilution, sample result verification, field 
duplicates, and perform an overall assessment of the 

data. 

What method or guidance was used to validate the data? 
Region III modifications to “Laboratory Data Validation 

Functional Guidelines for Validating Organic (and 
Inorganic) Analyses”, USEPA 9194 (and 4/93). 

The data validation method appears to be consistent with 
regional guidance 

Was the data validation method consistent with regtonal 
guidance? Discuss any discrepancies, 

Were all data qualifiers defined? Discuss those which 
were not. 

All data qualifiers were defined. 

Which qualifiers represent useable data? 
B, J, K, L ,U, UJ ,UK, UL 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Burning Grounds (Site 5) 

Medium: Sediment 

Requirement Comment 

Which qualifiers represent unusable data? R 

How are tentatively identified compounds handled? 
All TICS were reported with “J” qualifiers to indicate 

that they are quantitative estimates. Only TICS that ‘were 
determined not to be laboratory or field artifacts were 

reported. 

Not applicable. 
Summarize the effect of data validation and 
interpretation issues on the risk assessment, if 
applicable. 

Additional notes: 

Note: The purpose of this Worksheet is to succinctly summarize the data useability analysis and conclusions. Reference specific 
pages in the Risk Assessment text to further expand on the information presented here. 
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Site 5 

Deep Groundwater Current/Future 
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Scenario Timeframe: Current Scenario Timeframe: Current 
Medium: Deep Groundwater Medium: Deep Groundwater 
Exposure Medium: Groundwater Exposure Medium: Groundwater 

ficosure Point: Offsite ficosure Point: Offsite 

TABLE 3 1 TABLE 3 1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

St. Juliens Creek _ Burning Grounds (Site 5) St. Juliens Creek _ Burning Grounds (Site 5) 

Chemical Chemical 

of of 

Potential Potential 

C0”C.X” C0”C.X” 

Antimony Antimony 

Arsenic Arsenic 

Berylhum Berylhum 

IrOn IW” 

Manganese Manganese 

Chloroform Chloroform 

ums IJms Arithmebc Arithmebc 95% UCL of 95% UCL of Maximum Maximum MaxImum MaxImum EPC EPC Reasonable Maximum Exposure Reasonable Maximum Exposure Central Tendency Central Tendency 

M&3” M&3” Normal Normal Detected Detected Qualifer Qualifer Units Units 

Data Data Concentration Concentration Medium Medium Medium Medium Medium Medium Medium Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC EPC EPC EPC EPC EPC EPC EPC 

VdU.3 VdU.3 Statistic Statistic Rationale Rationale Value Value Statistic Statistic Rationale Rationale 

w w 1.975 1.975 N/A N/A 31 31 J J mgll mgll 0.003 0.003 Max Max (1) (1) 0.002 0.002 MEa” MEa” (1) (1) 

4 4 3250 3250 WA WA 49 49 J J mg/l mg/l 0005 0005 Max Max (1) (1) 0003 0003 Mean Mean (1) (1) 

Klfl Klfl 0 095 0 095 N/A N/A 15 15 K K mgll mgll 0002 0002 MaYi MaYi (1) (1) 0 001 0 001 MWd” MWd” (1) (1) 
ugll ugll 2785000 2785000 N/A N/A 4420 4420 mg/l mg/l 4420 4420 Max Max (1) (1) 2705 2705 Mean Mean 0) 0) 

4 4 16OoW 16OoW N/A N/A 178 178 mg/l mg/l 0178 0178 Max Max (1) (1) 0.160 0.160 MfSi” MfSi” (1) (1) 

ugll ugll 2750 2750 N/A N/A 5 5 mgll mgll 0005 0005 Mar Mar (1) (1) 0003 0003 M&i” M&i” (1) (1) 

Statistics Maximum Detected Value (Max), 95% UCL of Normal Data (95% UCL-N) 95% UCL of Log-transformed Data (95% UCL-‘I). Mean of Log-transformed Data (Mean-T), 
Mean of Normal Data (Mean-N) 

(1) As stated in the Risk Assessment Assumptions Document presented III Appenda G of this report. exposure pant concentrabons for the media will consist of the maximum detected concentration and the arithmetic mean 

‘23198 



TABLE 4 2 

VALUES USED FOR DAlLY INTAKE CALCULATIONS 

St Juikn’s Creek - Burning Grounds (Site 5) 

Exposure Medium. Deep Groundwater 

~/ 

Exposure Route Parameter Parameter Defmltiin U”RS RME RME CT CT Intake Equatb”/ 

cmls Value Ratb”ale/ Value Rattanale/ Model Name 
Reference Reference 

lngestb” CW Chemkal Concentration In Water mgll See Table 3 Sea Table 3 See Table 3 See Table 3 Chronk Dally Intake (CDI) (mglkg-day)= 

IR-W lngestbn Rate of Water I/day t EPA, 1989b 1 EPA, 1969b CW x IR-W x EF x ED x l/BW x l/AT 

EF Exposure Frequency days/year 350 EPA, 1991 350 EPA, 1991 

ED Exposure Durabun pars 6 EPA, 1991 6 EPA, 1991 

BW Body Webht kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Time - Cancer clays 25,550 EPA, 1969a 25.550 EPA, 1969a 

AT-N Avenglng Time - NonCancer days 6,760 EPA, 196Qa 6.760 EPA. 1969a 

Dermal CW Chemkal Concentration In Water w3n See Table 3 SW Table 3 See Table 3 See Table 3 Chronk Dally Intake (CDI) (mgikgday)= 

SA Skln Surface Area cm’ 7,ZOfJ EPA, 19Q5b 7,MO EPA, 1995b CWX~AXPCXETXEFXEDXCFX~~WX~IAT 

PC Permeabllty Constant cmlhr Chemical Specific EPA, 1992 Chemtcal Specnr EPA, 1969 

ET Exposure Tlme hours 02 EPA, 1969a 02 EPA, 1969a 

EF Expasure Frequency d~ysly*~, 350 EPA, 1991 350 EPA, 1991 

ED Exposure Duratbn YC?WS 6 EPA, 1991 6 EPA, 1991 

CF Volumetrk Conversb” Factor for Water I/cm’ 0001 EPA. 1969 1 EPA, 1969 

BW Body Welpht kg 15 EPA, 1991 15 EPA, 1991 

AT-C Avenglng Time - Cancer days 25,550 EPA, 1969;) 25,550 EPA, 1969a 

AT-N Averaging The - Non-Cancer days 6,760 EPA, 1969a 6,760 EPA, 1969a 

Sources: 

EPA, 19698: Risk Assessment Gukiance for Superfund. Vol. 1. Human Health Evaluation Manual, Part A OERR EPA/540/i-691002. 

EPA, 196Qb: Exposure Factors Handbook, July 1969, EPA/600/6-69/043. 

EPA, 1991: Riik Assessment Guidance for Superlund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance. Standard Default Exposure Factors Interim Final. OSWER Directive 92656.03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applkatbns EPA/600/&9l/OllB. The skin surface area presented In this table was dewed by averaging the mean child (2 to 7 yea) male and female blues 

EPA, 1995: Assessing Denal Exposure from Soil, Technkal Guidance manual, Regbn III, EPA1905K-95003 

EPA, lQQ5b. Exposure Factorr Handbook, June 1995. EPA/600/P-95/002A 
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TABLE 4 3 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Julien’s Creek - Burning Grounds (Site 5) 

Exposure Route Parameter Parameter Definibon Units RME 

Code Value 

Ingestion cw Chemical Concentration In Water mg/l See Table 3 

IR-W Ingestjon Rate of Water l/day 2 

EF Exposure Frequency days/year 350 

ED Exposure Duratron years 24 

BW Body Weight kg 70 

AT-C Averaging Time - Cancer days 25,550 

AT-N Averaging Trms - Non-Cancer days 8,760 

Dermal CW Chemical Concentrahon in Water mgn See Table 3 

SA Skin Surface Area cm2 18,150 

PC Permeability Constant cmlhr Chemrcal Speclflc 

ET Exposure Time hours 0.2 

EF Exposure Frequency dayslyear 350 

ED Exposure Duration years 24 

CF Volumetric Conversion Factor for Water I/cm’ 0.001 

BW Body Weight kg 70 

AT-C Averaging Time -Cancer days 25,550 

AT-N Averaging Time _ Non-Cancer d=rj 8,780 

Inhalation (1) 

I) Inhalation exposure to groundwater for adults till be evaluated using the Foster and Chr&wski Shaver Model. 

RME 

Rationale/ 

Reference 

See Table 3 

EPA, 1991 

EPA, lQ91 

EPA, 19Ql 

EPA, 1991 

EPA, 1989 

EPA, 1989 

See Table 3 

EPA, 1992 

EPA, 1992 

EPA, lQ89 

EPA, lQQ1 

EPA, lQQ1 

EPA, 1989 

EPA, 1991 

EPA, 1989 

EPA, 1989 

CT 

Value 

See Table 3 

2 

350 

24 

70 

25,550 

8.760 

See Table 3 

18.150 

Chemical Specific 

02 

350 

24 

1 

70 

25,550 

8,760 

CT 

Rationale/ 

Reference 

See Table 3 

EPA, 1991 

EPA, 1991 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1989 

See Table 3 

EPA, lQ92 

EPA, 1989 

EPA, 198Q 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 19Ql 

EPA, 1889 

EPA, 1989 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mg/kg-day)= 

CW x IR-W Y EF Y ED x l/BW x l/AT 

Chronic Daily Intake (CDI) (mglkg-day)= 

CWXSAXPCXETXEFXEDXCFX~IBWX~IAT 

Sources: 

EPA, 1989 R&k Assessment Guidance for Superfund Vol 1. Human Health Evaluation Manual, Part A. OERR EPA154011.891002. 

EPA, 1991: Risk Assessment Guidance for Superfund Vol 1’ Human Health Evaluation Manual - Supplemental Guidance, Standard Defauk Exposure Factors lntenm Final OSWER Directive 9285.6-03, 

EPA, 1992, Dermal Exposure Assessment Principles and Applrcations. EPA1600/8-911011 B The skin surface area presented in this table was derived by averaging the mean adult male and female values. 
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TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Juliens Creek - Burning Grounds (Site 5) 

Scenario Timeframe Future 

Medium: Groundwater 

Exposure Medium. Deep Groundwater 

Exposure Point. Onsite 

Receptor Population. Construction Worker 

Receptor Age: Adult 

Exposure Route Parameter Parameter Defiortion Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale! Modal Name 

Reference Reference 

Denal cw Chemical Concentration in Water mg/l See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

SA Skin Surface Area cm’ 5,300 EPA, 1992 5.3w EPA, 1992 CWXSAXPCXETXEFXEDXCFX~WWXI/AT 

PC Permeabilrty Constant cmlhr Chemical Specific EPA, 1992 Chemical Specrftc EPA, 1989 

ET Exposure Trme hours 1 EPA, 1989 1 EPA, 1989 

EF Exposure Frequency days/year 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duration years 25 EPA, 1991 25 EPA, 1991 

CF Volumetnc Cowersron Factor for Water I/d 0001 EPA, 1989 1 EPA, 1989 

BW Body Werght kg 70 EPA, 1991 70 EPA, lQQ1 

AT-C Averaging Time Cancer day; 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Nan-Cancer days 8,760 EPA, 1989 8,760 EPA, 1989 

wurces: 

EPA, 1989: Risk Assessment Guidance for Superfund Vol 1 Human Health Evaluation Manual, Part A. OERR EPA/540/i-8Q/002 

EPA, 1891. Risk Assessment Guidance for Superfund Vol l- Human Health Evaluation Manual . Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.8-03. 

EPA, 1992 Denal Exposure Assessmenr Principles and Applications. EPA/600/8-91X)118. The skin surface area presented in this table was derived by averaging the mean adult male and female values 
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Chemical 
of Potential I 

Chronic/ 
Subchronic I 

Oral RfD 
Value I 

Oral RfD 
Units 

Concern 
I 

TABLE 5 1 
NON-CANCER TOXICITY DATA -- ORAUDERMAL 

St Juliens Creek - Burning Grounds (Site 5) 

Oral to Dermal Adjusted Umts Primary Combined Sources of RfD: Dates of RfD 
Adjustment Factor Dermal Target Uncertainty/Modifying Target Organ Target Organ 

RfD Organ Factors (MM/DD/YY) 

0.10 4.OE-05 mglkglday Blood 1001 IRIS 1 lllll97 

0 95 2.9E-04 mg/kgIday Skin 3 IRIS 11117l97 

0 01 5 OE-05 mglkglday NOAEL 101 IRIS 11117/97 

0 05 1 5E-02 mglkglday N/A N/A RBC.N/A 10/7/97 

1 00 2 3E-02 mglkglday NOAEL 2 IRIS 11117797 

1.00 1 OE-02 mglkglday NOAEL 1001 IRIS 1 l/17/97 

N/A = Not Applrcable 
IRIS = Integrated Risk Information System 
HEAST= Health Effects Assessment Summary Tables 
NCEA= National Center for Environmental Assessment 
RBC= Region 111 Updated Risk-Based Concenfrafion Table. October, 1997 

For NCEA values, provide the date of the article prowded by NCEA 



i 

Chemical c of Potential 
Concern 

ntimony 
rsenic 

Beryllium 
Iron 

L 

Manganese 
Chloroform 

TABLE 6.1 
CANCER TOXICITY DATA - ORAUDERMAL 

St. Juliens Creek - Burning Grounds (Site 5) 

Oral Cancer Slope Factor Oral Cancer Slope Factor Oral to Dermal Adjusted Dermal 
Adjustment Cancer Slope Factor 

Factor 

=! 

N/A N/A 
0.95 1.4EtOO 
0.01 4.3E-02 
N/A N/A 
N/A N/A 

6.1 E-03 1.00 6.1 E-03 

IRIS = Integrated Risk Information System 
HEAST= Health Effects Assessment Summary Tables 

EPA Group: 
A - Human carcinogen 
Bl - Probable human carcinogen - indicates that limited human data are available 
82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 

Weight of Evidence: 
Known/Likely 
Cannot be Determined 
Not Likely 

Units Weight of Evidence/ 
Cancer Guideline 

Description 

N/A N/A 
mgikgday -1 A 
mglkg-day -1 82 

N/A N/A 
N/A N/A 

mglkg-day -1 82 

Source 

N/A 
IRIS 
IRIS 
N/A 
N/A 
IRIS 

I I 

Date (2) 
(MMIDDIYY) 

N/A 
11117l97 
11117l97 

N/A 
N/A 

11/17/97 
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TABLE 7.2.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

St J&ens Creek -Burning Grounds (S& 5) 

Chloroform 

Medium 

EPC 

VAW 

0 0031 

0 0049 

00015 

4 42 

0 178 

0 005 

0 0031 

0 0049 

0 0015 

4 42 

0.178 

0 005 

win 3 lE-O? 

mgn 4 9E-O? 

mgll 1 5E-03 

wn 4 4E+OC 

-I- 

w3n 18E-01 

mgn 5 OE-O? 

Route 

EPC 

!JnlOl 

mg/l 

man 
mgn 
mgll 
mgn 
mg/l 

mgll 

m@ 

mgn 

mgn 

mg/l 

mgn 

! 
I 

I - 

EPC 

Selected 

for Hazard 

Calculalbn 

Intake 

(Non-Cancer) 

5.OE.05 

7.8E-05 

2 4E-05 

7 (E-02 

2 8E-03 

B.OE-05 

3 BE-08 

5 6E-08 

1 7E-08 

5 IE-05 

2.OE-06 

l.OE-06 

intake 

(Non-Cancer) 

VW3 

mg/kg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 
mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

RefereKe 

Dose 

00004 

0.0003 

0 005 

0.3 

0.023 

0.01 

4.oE-05 

2.9E.04 

5 OE-05 

1 5E-02 

2.3E.02 

1 OE-02 

TotalH 

RelerenCe 

Dose units 

mg/kg/day 

mglkglday 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mglkglday 
- 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mg/kg/day 

mglkglday 

- 
&rd Index Acr 

Reference 

Zonccntntbn 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

All Exposure I 

Relerencs 

Concentatbn 

Units 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

tes/Pathwaya 

Hazard 

auotknt 

12E-01 

2.6E-01 

4 BE-03 

2 4E-01 

1 2E-01 
8.OE-03 

8.9E04 

2.OE-04 

3.5E-04 

3.4E-03 

8 9E-05 

1 OE-04 

7.6E-01 
- 



Scenarb Timeframe: Current 

Madium. Deep Groundvmter 

Exposure Medium: Gtoundwater 

Exposure Point: Onske 

Receptor Populatbn: Resident 

Receptor Age: Child 

EXpOSWO 

Route 

Chemkal 

ot Potential 

_I lgeslbn Antimony 

Anenk 

Beryllium 

Iron 

Manganese 

ermal Antimony 

Atsenk 

Beryllium 

IrOn 

Manganese 

Chloroform 

EPC 

V.3lU.S 

0 001975 

0 00325 

0 000895 

2 785 

0.16 

0 00275 

0 001975 

0 00325 

0 000895 

2 785 

0 16 

0 00275 

Medium 

EPC 

Units 

- 
ma/l 
mgll 

m9n 
mg/l 

wn 
mgll 

- 
mgll 

mgn 

wn 
mgll 

mgll 

mgll 

Route 

EPC 

Wl!X 

20E-0: 

3 3E-0: 

9 OE-01 

2 8E+ci 

1 6E-01 
2 BE-O: 

20E-0: 

3 3E-0: 

9 OE-01 

2.8E+Oi 

1 6E-01 

2 BE-02 

TABLE 7 2.CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 

St Julbns Creek -Burning Grounds (Site 5) 

Route 

EPC 

UmtS 

- 
mgll 

wn 

wfl 
mgll 

wn 

mgn - 
mgn 

mgn 

mfl 

man 

mgn 

mgn 

EPC 

Selected 

for Hazard 

Calculatbn (1) 

Intake 

(Non-Cancer) 

3.2E-05 

5.2E-05 

1.4E-05 

4 5E-02 

2 6E-03 

4.4E-05 

2.3E-08 

3.7E-08 

1 OE-08 

3 2E-05 

1.8E-06 

5 6E-07 

Intake 

(Non-Cancer) 

Uilits 

mglkg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

Reference 

Dose (2) 

00004 

0 0003 

0.005 

0.3 

0.023 

0.01 

40E-05 

2.9E-04 

5 OE-05 

ME-02 

2 3E-02 

1 OE-02 

Reference 

Dose units 

- 
WWdaY 

WWJaY 
mg/kg/day 

mg/kglday 

mglkglday 

WWW - 
mglkglday 

mukuw 
mglkglday 

mglkgday 

WWW 
mglkglday 

Reference 

Concentratbn 

N/A 

N/A 

N/A 

N/A 

--&-- 
N/A 

N/A 

N/A 

N/A 

N/A 

i All Exposure F 

Reference 

Concentralbn 

UnltS 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

ties/Pathways 

Hazard 

Quotient 

7.9E-02 

1.7E-01 

2.9E.03 

1.5E-01 

l.lE-01 

4.4E-03 

57B04 

1.3E-O-04 

2 IE-04 

2 lE-03 

8.OE-05 

5.6G05 

5.2Eo1 
- 



TABLE 7 3 RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

St Julbns Creek -Burning Grounds (Ske 5) 

Scenarb Tlmetnme: Current 

Medium’ Deep Groundwater 

Exposure Medium. Groundwater 

Exposure Point: one.2 
Receptor Population. Resident 

Receptor Age: Adult 

Chemical 

01 Potential 

Concern 

Chbrofon 

ermal lA”tlmo”y 

Arsenk 

Beryllium 

Iron 

Manganese 

Chbrolorm 

Medium 

EPC 

Value 

0 0031 

0 0049 

0 WI5 

4 42 

0 176 

0 005 

0 0031 

0 0049 

0 WI5 

4 42 

0 176 

0 005 

Medium 

EPC 

““lb 

- 
mg/l 

WI 
mg/l 

mgll 

mg/l 

mg/l - 
mgn 

WJ 
mgn 

mgll 

mgll 

rng/l 

0 003 mg/l 

0 005 WI 

-T- 

0002 mgll 

4 420 mgn 

0 176 wn 
0 005 mgll 

0 0031 mgll 

0 005 mg/l 

0 002 mg/l 

4 420 mg/l 

0 176 mgll 

0 005 mgll 

EPC 

Selected 

for Hazard 

Calculatlo” 

M 

M 

M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

U”lFl 

Reference 

Dcse 

6.5E-05 mglkg-day 00004 

1.3E-04 mglkg-day 0.0003 

4 (E-05 mg/kg-day 0.005 

12E-01 mglkg-day 03 

4 9E-03 mglkg-day 0 023 
1 4E-04 mglkg-day 0.01 

7.7E-06 mg/kg-day 4.oE-05 

1.2E-07 mglkg-day 2 9E-04 

3 7E-06 mglkg-day 5 OE-05 

1 lE-04 mglkg-day 1 5E-02 

4 4E-06 mglkg -day 2 3E-02 

2 2E-06 mglkg day 1 OE-02 

Total 

Reference 

Dose Unks 

- 
mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 
- 

mg/kg/day 

mglkglday 

mglkglday 

mg/kg/day 

mglkglday 

mglkglday 

NIA 

NIA 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Reference 

Concentratbn 

U”iiS 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

t&Pathways 

Hazard 

Quotient 

2.1E-01 

4.5E-01 

6 2E-03 

4 OE-01 

2 lE-01 
1.4E-02 

1.9E-03 

4 3E-04 

7 5E-04 

7 3E-03 

1 9E-04 

2.2B04 



TABLE 7 4.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

St &liens Creek -Burning Grounds (Site 5) 

Scenarb Timeframe. Future 

Medium: Deep Groundwater 

Exposure Medium. Groundwater 

Exposure Point Onsite 

Receptor Populatbn. Constructbn Worker 

Demlal Demlal Antimony Antimony 0 0031 mgll 

Arsenk Arsenk 0.0049 mgn 
Beryllium Beryllium 0 0015 mgn 
Iroll Iroll 4 42 mg/l 

Manganese Manganese 0 178 mg/l 

Chloroform Chloroform 0 005 mgll 

Medium Medium 

EPC EPC 

ValUC UfMtS 

- 

- 

3.lE-03 mgll 

4.9G03 wn 

! 

1 5E-03 mgll 

4 4E+OO mgll 

1 BE-01 mg/l 

5 OE-03 mgll 

EPC 

Selected 

for Hazard 

CZ4CUl&bfl 

Intake 

(Non-Cancer) 

2 3E-10 

3 6E-10 

I <E-10 

3 3E-07 

1 3E-08 

6.6E.09 

Intake 

(Non-Cancer) 

Ullits 

mglkg-day 

Wbday 
mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

Reference 

Dose 

4.oE-05 

2.9E-04 

5 OE-05 

1 5E-02 

2 3E-02 

1 OE-02 

Total 

Reference 

Dose unns 

- 
WWW 
mglkglday 

mglkglday 

mg/kg/day 

mglkglday 

mglkglday 

- 
lrd Index Acr, 

Reference 

COflCCMWbll 

WA 

N/A 

N/A 

N/A 

N/A 

N/A 

All Exposure f 

Reference 

Concentratbn 

lItlIt 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

Hazard 

Quotient 

57E-06 

13E-06 

2 2E-06 

2 2E-05 

5 7E-07 

6 6E-07 



TABLE 7 3 CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 

St Julbnt Creek -Burning Grounds (Site 5) 

Manganese Manganese 

Chloroform Chloroform 

Dermal Antimony 

pjFz--y 

Arsenic 

Beryllium 

Iron 

Manganese 

Chloroform Chloroform 

Medium 

EPC 

Medium 

EPC 

0.001975 mg/l 

0.00325 wn 
0.000895 mgn 

2 785 mgll 

0 16 mgll 

0 00275 wn 

0 001975 I mm 

0.00325 win 

0 000895 wn 

2 785 wn 

0 16 mm 

0 00275 mm 

Route Route l- EPC EPC 

Value units 

0 0021 mgll 

0 003 mg/l 

0 001 mg/l 

2 785 mg/l 

0 160 mgll 

0 0031 mg/l 

0 0021 mg/l 

0 003 mgn 
0001 mgll 

2 785 mgll 

0 160 mgll 

O 003 mgll 

I- 

EPC 

Selected 

for Hazard 

Calculatiin 

M 

M 

M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

UWtS 

5.4B05 mglkg-day 

8.9E-05 mglkg-day 

2 5E-05 mgikg-day 

7 SE-02 mglkg-day 

4 4E-03 mglkg-day 

7.5E-05 mg/kg-day 

4.9E-08 mglkg-day 

8. IE-08 mglkg-day 

2 2E-08 mglkg-day 

6 9E-05 mglkg-day 

4.OE-06 mglkg-day 

1 2E-06 mg/kg-day 

Reference 

Dose 

00004 

0.0003 

0 005 

03 

0.023 

0.01 

4.oE-05 

2.9E-04 

5 OE-05 

1 5E-02 

2.3E-02 

1 .OE-02 

Reference 

Dose Units 

- 
mglkglday 

mglkglday 

- -  I  

mglkglday 

mg/kg/day 

mg/kg/day 
- 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mg/kg/day 

- 
ard Index ACI 

Reference 

Concentratbn 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

All Exposure I 

Reference 

Concentration 

Ullits 

N/A 

N/A 

N/A 

N/A 

N/A 

--k- 
N/A 

N/A 

N/A 

N/A 

N/A 

teslPathmys 

Hazard 

Quotient 

1.4E-01 

3.OE-01 

4 9E-03 

2 5E-01 

1.9E-01 

7.5803 

1.2E-03 

2 BE-04 

4 5E-04 

4.6E-03 

1 7E-04 

1.2E-04 

9.OE-01 
- 



TABLE 8.2.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Burning Grounds (Site 5) 

Scenario Timeframe: Current 

dium: Deep Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Dffsite 

Receptor Population: Resident 

[Receptor Age: Child II 

renal 

IChloroform 

lAntimony 

Arsenic 

Beryllium 

Iron 

Manganese 

Chloroform 

Medium 

EPC 

Value 

3.lE-0: 
4.9E-0: 

15E-0: 

4.4E+Ol 

1.8E-0’ 

S.OE-0: 

3.1E-03 

4.9E-03 
1.5E-03 

4.4E+OO 

1.8E-01 

5.OE-03 

Medium 

EPC 

Units 

mgll 
mgll 

mgll 

wfl 
mgll 

mgll 

wn 
mgll 

mgll 

mgll 

mgll 

mgll 

Route 

EPC 

Value 

3.1E-03 

4.9E-03 
15E-03 

4.4E+OO 

1.8E-01 

5.OE-03 

3.1E-03 

4.9E-03 

1.5E-03 

4.4EtOO 

1.8E-01 

5.OE-03 

Route 

EPC 

Units 

win 

ngfl 

ngn 
llgll 

wtn 
ngll 

ngll 

win 

wn 
rig/l 

wn 

wn 

EPC Selected 

for Risk 

Calculation 

M 

M 
M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

1.7E-05 

2.7E-05 

8.2E-06 

2.4E-02 

9.8E-04 

2.7E-05 

1.2E-08 
1.9E-08 

5.9E-09 

1.7E-05 

1.2E-05 

2.OE-08 

Intake 
(Cancer) 

Units 

Cancer Slope Cancer Slope 
Factor I Factor Units 

mglkg-day 
mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

m@wW 
mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 
mglkg-day 

N/A 
1.425 
0.043 

N/A 

N/A 

0.0061 I 
N/A 

mglkg-day -1 

mglkg-day -1 
N/A 

N/A 

mglkg-day -1 

N/A N/A 

1.4EtOO mglkg-day -1 
4.3E-02 mglkg-day -1 

NIA N/A 

N/A NIA 

6.1E-03 mglkg-day -1 

Total Ri! brass All Exposure Routes/Pathways 

- 

Cancer 

Risk 

N/A 
3.8E-05 

35E-07 

N/A 

N/A 

1.7E-07 

NIA 

2.8E-08 

2.5E-10 

N/A 

N/A 
1.2E-10 

3.9E-05 



TABLE 8.2.CT 

CALCULATION OF CANCER RISKS 
CENTRAL TENDENCIES 

St. Juliens Creek - Burning Grounds (Site 5) 

IScenario Timeframe: Current 11 
Deep Groundwater 

Exposure 

Route 

Chemical 

of Potential 

Concern 

gestion 

emral 

Antimony 
Arsenic 

Beryllium 

Iron 

Manganese 

Chlo;oform 

IAntimony 

Arsenic 

Beryllium 

Iron 

Manganese 

Chloroform 

2.8E-031 mgn 

2.OE-031 wn 
3.3E-03 mgn 
9.OE-04 wn 

2.8E+OO mgn 
1.6E-01 mgll 

2.8E-03 mgll 

Route 
EPC 

Value 

2.OE-03 

3.3E-03 

9.OE-04 

2.8E+OO 

1.6E-01 

2.8E-03 

2.OE-03 

3.3E-03 

9.OE-04 

2.8E+OO 

1.6E-01 

2.8E-03 

Route 

EPC 

Units 

mgll 
mgll 

wfl 
mgll 

wfl 
mgll 

wfl 
mgll 

mgll 

mgll 

mgll 

wn 

EPC Selected 

for Risk 

Calculation 

M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 
(Cancer) 

l.lE-05 

1.8E-05 

4.9E-06 

1.5E-02 

8.8E-04 

1.5E-05 

7.8E-09 

1.3E-08 

3.5E-09 

l.lE-05 

l.iE-05 

l.lE-08 

Intake 

(Cancer) 

Units 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkgday 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

N/A 
1.425 

0.043 

N/A 

N/A 

0.0061 

N/A 

1.4E+OO 

4.3E-02 

N/A 

NIA 

6.1E-03 

I 
N/A 

mglkgday -1 

mglkg-day -1 

N/A 

N/A 

mglkg-day -1 

N/A 

mglkg-day -1 

mglkg-day -1 

N/A 

N/A 

mglkgday -1 

Total Rk Across All Exposure Routes/Pathways 

Cancer Slope Cancer Slope 

Factor r Factor Units 

- 
Cancer 

Risk 

N/A 
25E-05 

2.lE-07 

N/A 
N/A 

9.2E-08 

N/A 

1.8E-08 

1.5E-10 

N/A 

N/A 

6.6E-11 

2.6E-05 



Exposure 

Route 

lgestion 

TABLE 8.3.RME 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

St. Juliens Creek - Burning Grounds (Site 5) 

Scenario Timeframe: Current 

t 

ium: Deep Groundwater 

Exposure Medium: Groundwater 
Exposure Point: Off&e 

Receptor Population: Resident 
Racnninr Ana. 

Chemical 

btimony 

4rsenic 

3eryllium 

ron 

blanganese 

Chloroform 

btimony 

bsenic 

3erytlium 

ron 
vlanganese 

Chloroform 

Medium 

EPC 

Value 

3.1E-03 

4.9E-03 

1.5E-03 

4.4E+OO 

1.8E-01 

5.OE-03 

3.1E-03 

4.9E-03 

1.5E-03 

4.4E+OO 

I .8E-01 
5.OE-03 

Medium 

EPC 

Units 

mgfl 

wn 
mg/l 

mgll 

wfl 
mgll 

mgll 

mgll 

mgll 

mgll 

wn 
mgll 

3.1E-03 mgn 
4.9E-03 mgn 

l- 

1.5E-03 msn 
4.4E+OO mgn 
1.8E-01 wn 
5.OE-03 wtn 

EPC Selected 

for Risk 

Calculation 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
M 

Intake 

(Cancer) 

2.9E-05 

4.6E-05 

1.4E-05 

4.2E-02 

1.7E-03 

4.7E-05 

2.6E-08 

4.2E-08 

I .JE-08 

3.8E-05 

15E-06 
7.6E-07 

Intake 

(Cancer) 

Units 

Cancer Slope Cancer Slope 
Factor I Factor Units 

mglkgday 

mgikg-day 
mglkg-day 

mglkg-day 

mglkg-day 
mglkg-day 

mglkgday 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 
mglkg-day 

N/A 

1.4E+OO 
4.3E-02 

N/A 

N/A 

6.lE-03 

N/A 
1.4E+OO 

4.3E-02 

N/A 

N/A 

6.lE-03 

I 
N/A 

mglkgday -1 

mglkg-day -1 
N/A 

N/A 

mglkg-day -1 

N/A 

mglkg-day -1 
mglkg-day -1 

N/A 
N/A 

mglkg-day -1 

Total Rir Across All Exposure Routes/Pathways 

- 
Cancer 

Risk 

N/A 
6.6E-05 

6.tE-07 

NIA 

NIA 

2.9E-07 

N/A 
6.OE-08 

5.5E-10 

N/A 
NIA 

4.6E-09 

6.7E-05 



TABLE 8.3.CT 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Burning Grounds (Site 5) 

Scenario Timeframe: Current 

t 

dium: Deep Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Gffsite 

Receptor Population: Resident 

Receptor Age: Adult 

Exposure 

Route 

Chemical 

of Potential 

Concern 

gestion fiziz; 
“‘“7 

Manganese 

Chloroform 

M = Medium specific 

0.003 mgll 

Route 

EPC 

Value 

Route 

EPC 

Units 

0.002 nan 
0.003 4 
0.001 wn 
2.785 wn 
0.160 wn 
0.003 ngll 

0.002 wn 
0.003 nfN 
0.001 wn 
2.785 ngll 

0.160 ngll 

0.003 ngll 

EPC Selected 

for Risk 

Calculation 

M 

M 

M 

M 

M 

M 

M 
M 

M 

M 
M 

M 

Intake 

(Cancer) 

1.9E-05 

3.1E-05 
8.4E-06 

2.6E-02 

1.5E-03 

2.6E-05 

l.7E-08 

2.8E-08 
7.6E-09 

2.4E-05 

1.4E-06 

4.2E-07 

Intake 

(Cancer) 

Units 

ma/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 
mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 
mglkg-day 

Total Ri! 

Cancer Slope 

Factor 

N/A 

1.425 

0.043 

N/A 

N/A 

0.0061 

N/A 

1.4E+OO 

4.3E-02 

N/A 
N/A 

6.lE-03 

Across All Expos 

Cancer Slope 
Factor Units 

N/A 

mglkg-day -1 

mglkg-day -1 

N/A 

N/A 

ma/kg-day -1 

N/A 

mglkg-day -1 

mglkg-day -1 

N/A 
N/A 

mglkg-day -1 

e Routes/Pathwayr 

Cancer 

Risk 

N/A 

4.4E-05 

3.6E-07 

N/A 

N/A 

1.6E-07 

N/A 
3.9E-08 

3.3E-10 

N/A 
N/A 

2.5E-09 

4.4E-05 



TABLE 8.4.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Burning Grounds (Site 5) 

Exposure Medium: Groundwater 

Receptor Population: Construction Worker 

Antimony 

Arsenic 

Beryllium 

Iron 

Manganese 

Chloroform Chloroform 

Concern 

ermal 

M = Medium Specific 

Medium Medium 

EPC EPC 

Value Units 

3.1E-03 

4 QE-03 
1 5E,03 

4.4E+OO 

1.8E-01 

5.OE-03 

mgn 

mu 
mgll 

wn 
mgll 

wfl 

1.8E-01 wn 
5.OE-03 mgll 

EPC Selected 

for Risk 

Calculation 

Intake 

(Cancer) 

2.9E-08 

45E-08 

1.4E-08 

4.1E-05 

1.6E-06 

8.2E-07 

Intake 

(Cancer) 

Units 

mglkg-day 

mglkg-day 

mg/kg-day 
mglkg-day 

mglkg-day 

mglkg-day 

Total Ri! 

Cancer Slope 

Factor 

N/A 
1.4E+W 

4.3E-02 

N/A 

NIA 

6.lE-03 

Across All Expos 

Cancer Slope 
Factor Units 

N/A 

mglkg-day -1 

mglkg-day -1 

N/A 

N/A 

mglkg-day -1 

3 Routes/Pathways 

Cancer 

Risk 

N/A 

6.5E-08 

6.OE-10 

N/A 

N/A 

5.OE-09 

7.OE-08 



TABLE 8.4.CT 

CALCULATION OF CANCER RISKS 
CENTRAL TENDENCIES 

Sl. Juliens Creek - Burning Grounds (Site 5) 

Receptor Population: Construction Worker 

lermal Antimony 

Arsenic 

Beryllium 
Iron 

Manganese 

Chloroform 

M = Medium Specific 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

0.002 mgll 

0.003 mgn 
0.001 mgll 

2.785 mgn 
0.160 mgn 
0.003 mgll 0.003 mgll 

EPC Selected 

for Risk 

Calculation 

Intake 

(Cancer) 

1.8E-08 

3.OE-08 

8.3E-09 

2.6E-05 

1.5E-06 

4.5E-07 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor Units 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

Cancer Slope 

Factor ! 
N/A N/A 

1.4E+OO 

4.3E-02 

N/A 

N/A 
6.1E-03 

mglkg-day -1 

mglkg-day -1 

N/A 

N/A 

mglkg-day -1 

Total Ri’ 4cross All Exposure Routes/Pathways 

- 
Cancer 

Risk 

NIA 
4.3E-08 

3.6E-10 

N/A 

N/A 

2.8E-09 

4.6E-08 



. 

Site 5 

Shallow Groundwater 



03 I’ 

- 
2s 4.4 



,; 

TABLE 3.2 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

St. Juliens Creek _ Burning Grounds (Site 5) 

‘> 
f 

,’ 

‘scenano Trmeframe: Current 
Medium: ShallowGmundwater 
Exposure Medium: Groundwater 
Fxnosure Point: Offsite 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromwm 

Cobalt 

Iron 

Manganese 

Nickel 

Thallium 

Vanadium 

Zinc 

ugn 

4 
ug/l 

ugn 

ugn 

ugn 

ugn 

ugn 

ug/l 

ugll 

ugn 

w 

Arithmetic 

Mean 

- 
36502.50 

2.18 

11 63 

838 

5.125 

23 8 

110875 

51850 

2978 

16465 

115 

25 15 

934 125 

95% UCLof Maximum 

Normal Detected 

Data Concentration 

NIA 87400 mti 

N/A 6 m@ 

N/A 27 3 mgll 

N/A 183 mgll 

N/A 11 wn 

N/A 58 7 m@ 

N/A 257 wn 

WA 83700 mgn 

NIA 4320 mg/l 

NIA 360 mgll 

N/A 2.1 wn 

WA 02 0 m@ 

NIA 2020 wn 

Maximum 

QuaIltier 

EPC 

Units 

- 
K Reasonable Maximum Exposure 

Medium Medium Medium 

WC EPC EPC 

Value Statistic RatiOnale 

87 400 Ma (1) 

0006 Max (1) 

0 027 Max (1) 
0018 Max (1) 

0011 Max (1) 

0.059 Max (1) 

0 257 Max (1) 

83 700 Max (1) 

4 320 Max (1) 

0 360 Max (1) 

0002 MClX (1) 

0 083 Max (1) 

2 020 Max (1) 

Statistics: Maximum Detected Value (Max); 05% UCL of Normal Data (95% UCL.N); 95% UCL of Log.tmnsfomwd i&ta (95% UCL-T); Mean of Log-transform& Data (M=~,,.T); 
Mean of Normal Data (Mean-N). 

Central Tendency 

36.503 MSWl 

0.002 Mean 

0.012 Mean 

0 008 Mean 

0 005 Mean 

0.024 Mean 

0111 Mean 

51.850 Mean 

2 978 Mean 

0.165 Mean 

0.001 Mean 

0 025 Mean 

0.934 Mean 

Medium 

EPC 

Rationale 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) As stated in the Risk Assessment Assumptions Document presented in Appendix G of this report, exposure pant concentrations for this media will consist of the maximum detected concentration and the arithmetic mean 
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TABLE 4.1 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Julien’s Creek - Burning Grounds (Site 5) 

r 
enario Timeframe- Future 

Medium: Shallow Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Onsite 

Receptor Population: Groundskeeper 

Exposure Route Parameter Parameter Deflnltlon Units RME RME CT CT Intake Equation/ 

cads V&F3 RatiOflats/ V&s Rationale/ Model Name 

Reference Reference 

Dermal cw Chemical Cancsntrabon in Water WI See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (me/kg-day)= 

SA Skin Surface Area cm’ 5.w EPA, 1992 5,300 EPA, I992 CWxSAxPCxETxEFxEDxCFxliBWx1/AT 

PC Permeability Constant cm/hr Chemical Speclflc EPA, 1992 Chemical Speclflc EPA, 1989 

ET Exposure Time hours 1 VADEQ, 1997 1 VADEQ, 1997 

EF Exposure Frequency da&w 250 EPA, 1991 250 EPA, I9gI 

ED Exposure Durabon years 25 EPA, 1991 25 EPA, 1991 

CF Volumetnc Cowerwon Factor for Water I/cm’ 0001 EPA, 1989 0 001 EPA, 1989 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25.550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time. Non-Cancer days 9,125 EPA, 1989 9,125 EPA, 1989 

Sources. 

EPA, 1989: Risk Assessment Guidance for Super-fund Vol l- Human Health Evaluation Manual, Part A OERR EPA/54011-891002 

EPA, 1991: Risk Asssssment Guidance for Superfund. Vol. 1. Human Health Evaluation Manual - Supplemental Guidance, Standard Dsfault Exposure Factors Interim Final OSWER Directive 9285.8-03, 

EPA, 1992: Dermal Exposure Assessment Principles and Applications EPA18CO/8-91DllB The skin surface area presented in this table was dertwd for head, hands, forearms, and lower legs. 

VADEQ. 1997: Value provided by Pat McMurny, Virginia Department of Environmental Quality. dunng St Jullens Creek risk assessment assumptions conference call on November 20.1997 
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Chemical L- of Potential 
Concern 

N/A = Not Applicable 

Chronic/ 
Subchronic 

Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronrc 
Chronic 
Chronrc 

l.OE+OO mg/kg/day 0.27 
4.OE-04 WWdw 0 10 

3 OE-04 wWdw 0.95 
5OE-03 f-w&&b 0.01 

5 OE-04 mYkgldaY 0 05 
5 OE-03 mglkglday 0 010 
6 OE-02 mglkglday 030 

3 OE-01 WWW 005 
2 3E-02 mgkglday IM) 
2 OE-02 mglkglday 0100 

N/A mglkglday N/A 
7 OE-03 mglkglday 0 020 
3 OE-01 mglkglday 0 25 

TABLE 5 2 
NON-CANCER TOXICITY DATA -- ORAUDERMAL 

St Jultens Creek - Burning Grounds (Site 5) 

Oral to Dermal 
Adjustment Factor 

2.7E01 
4.OE-05 
2 9E-04 
5 OE-05 
2 5E-05 
5 OE-05 
1 6E-02 
1.5E-02 
2.3E-02 
2 OE-03 

N/A 
1 4E-04 
7.5E-02 

mgWday 
WWday 
mglkglday 
mglkglday 

~UWdaY 
mglkglday 

mkakiay 
mglkglday 

mglkg~day 
mglkglday 
mglkglday 
mglkglday 
mg/kg/day 

N/A 
Blood 
Skin 
NOAEL 
Kidney 
NOAEL 
NIA 
N/A 
NOAEL 
NOAEL 
NIA 
NOAEL 
Blood 

N/A RBCNIA 1onl97 
1001 IRIS 11117l97 

3 IRIS 11117i97 
101 IRIS 11117197 
11 IRIS 11117i97 

505 IRIS OS/OS/96 
N/A RBC:N/A 10/7/97 
N/A RBC:N/A 10/1/97 

2 IRIS 1 t/17/97 
10 IRIS 11117797 

N/A N/A N/A 
106 HEAST 07mO/97 
4 IRIS 1 i/17/97 

Dates of RfD: 
Target Organ 
(MMIDDPIY) 

HEAST= Heatth Effects Assessment Summary Tables 
NCEA= National Center for Environmental Assessment 
RBC= Region 111 Updated Risk-Based Concenfrafion Table. October, 1997 

For NCEA values, provide the date of the article provided by NCEA 
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Antimony N/A 
Arsenic 1 SE+00 
Beryllium 4.3E+OO 
Cadmium N/A 
Chromium N/A 
Cobalt N/A 
Iron N/A 
Manganese N/A 
Nickel N/A 
Thallium N/A 
Vanadium N/A 
Zinc N/A 
Chloroform 6.1 E-03 

Oral Cancer Slope Factor 

N/A 

TABLE 6.2 
CANCER TOXICITY DATA - ORAUDERMAL 

St. Juliens Creek - Burning Grounds (Site 5) 

Oral to Dermal 
Adjustment 

Factor 

N/A 
N/A 
0.95 
0.01 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
1 .oo 

Adjusted Dermal 
Cancer Slope Factor 

N/A 
N/A 

1.4E+OO 
4.3E-02 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

6.1 E-03 

Units 

N/A 
N/A 

mglkg-day 

wdWW 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

WWay 

Weight of Evidence/ 
Cancer Guideline 

Description 

N/A 
N/A 
A 
82 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
82 

IRIS = Integrated Risk Information System EPA Group: 
HEAST= Health Effects Assessment Summary Tables A - Human carcinogen 

Bl - Probable human carcinogen - indicates that limited human data are available 
82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence In humans 
C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 

Weight of Evidence: 
Known/Likely 
Cannot be Determined 
Not Likely 

Source 

N/A 
N/A 
IRIS 
IRIS 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
IRIS 

Date 
(MMIDD/W) 

N/A 
N/A 

11117/97 
11 Ii 7197 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
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Exposure 

Route 

- 
ermal 

TABLE 7.l.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE hUMMUM EXPOSURE 

St. Julbns Creek -Burning Grounds (SAe 5) 

IScenarb Timeframe. Future 11 

H 
Medium: Shallow Groundwater 

Exposure Medium: Gmunrhvater 

Exposure Point Onsite 

Receptor Populatbn Groundskeeper 

Recebtor Age. Adult 

Chemical 

of Potential 

Concern 

lumlnum 

ntlmony 

rsenk 

eryllium 

admlum 

hromlum 

obalt 

on 

langanese 

kkel 

halllum 

anadlum 

inc 

Medium 

EPC 

Value 

87.4 

0.006 

0 0273 

0.0163 

0011 

0.0567 

0.257 

63.7 

4 32 

0 36 

0 0021 

0.0626 

2 02 

Medium Route Route 

EPC EPC EPC 

Unrts ValU.5 Uni+S 

- 
mgll 

wfl 

mgn 
mgll 

mg/l 

mgll 

wn 
mgll 

mgn 

mgn 

wn 
mgll 

mg/l 

I3 7E+O’ 

6 OE-0: 

2 7E-0: 

1 BE-O; 

1 IE-0: 

5 9E-0: 

2 6E-0’ 

8 4E+O’ 

4 3E+O( 

3 6E-0’ 

2 lE-0: 

8 3E-0; 

2.OE+O( 

mg/l 

mgll 

mgll 

mg/l 

mgll 

mg/l 

mg/l 

mgll 

mg/l 

wn 

wn 

wn 

wn 

EPC 

Selected 

for Hazard 

CalCUlatiOil 

I.4 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

2 3E-0: 

1 6E-0 

7 lE-0 

4 7E-0 

2 9E-0 

1 SE-01 

6 7E-01 

2.2E-0: 

1 lE-01 

9 3E-01 

5 4E-01 

2 lE-M 

5 2E-O! 

Intake 

(Non-Cancer) 

Unrts 

Reference 

Dose 

mglkg-day 0.27 

mg/kg-day 000004 

mglkg-day 0.000265 

mg/kg-day 0 00005 

mg/kg-day 0 000025 

mglkg-day 0.00005 

mglkg-day 0016 
mglkg-day 0015 

mg/kg-day 0 023 

mg/kg-day 0.002 

mglkg-day N/A 

mglkg-day 0.00014 

mglkg-day 0.075 

Reference 

Dow unns 

- 
mglkglday 

mglkglday 

mglkglday 

mglkglday 

mg/kg/day 

-- . 
mglkglday 

mg/kg/day 

-_ . 
mglkglday 

mg/kg/day 

“” , 

mglkglday 

- 
Ird Index Acr 

Reference 

Concentratbn 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

All Exposure I 

Relerence 

Concentratbn 

Unks 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

tes/Pathways 

Hazard 

Quotient 

8.4E-03 

3.9E-03 

2 5E-03 

9 5E-03 

1 1E-02 

3 OE-02 

3 7E-04 

14E-01 

4 9E-03 

4 7E-03 

N/A 

1.5E-02 

7 OE-04 

2.4E-01 
- 



TABLE 7.1.CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRALTENDENCIES 

St Juiiens Creek -Burning Grounds (Site 5) 

~ 

Receptor Popuiatbn: Groundskeeper 

Alumbum 

Antimony 

Arsenk 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Manganese 

Nickel 

Thallium 

Van&urn 

Zinc 

Medium 

EPC 

VClllE 

36 5025 

0 002175 

0 011625 

0 008375 

0 005125 

0 0236 

0 110875 

51 a5 

2 978 

0 16465 

0 00115 

0 02515 

0 934125 

EPC 

Unns 

- 
mgll 

fwn 

mgn 

mgn 

wn 

wn 

mm 
mgn 

mgn 

wn 

wn 
mg/l 

mgn 

Route Route 

EPC EPC 

ValUe UnlOi 

3 7E+OlI mgfl 

2 2E-03 

1 ZE-02 

8 4E-03 

5 IE-03 

2 4E-02 

1 lE-01 

5 2EtOl 

3 OE+OO 

1 SE-01 

1 ZE-03 

2 5E-02 

9 3E-01 

wn 
m3n 
win 
mm 
wfl 
wn 
mgn 
mgfl 
wn 
mg/l 

wn 

mgn 

EPC 

Selected 

for Hazard 

Calculatbn 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

Intake Reference Reference Reference 

(Non-Cancer) Dose Dose Units Zoncentratbn 

6 5E-07 mglkg-day 

2 4E-05 mglkg-day 

0.27 

o.oOQo4 

0.000285 

0.00005 

0 000025 

0 00005 

0018 

0 015 

0 023 

0 002 

NIA 

0 00014 

0.075 

TotalH 

-_ . 
mglkglday 

mgikglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mg/kg/day 

mglkglday 

- -  I  

mglkglday 

mglkglday 

mglkglday 

- 
3rd Index Acr 

Reterence 

Units 

NIA N/A 

N!A N/A 

WA NIA 

N/A N/A 
N/A N/A 
NIA N/A 

NIA NIA 

N/A N/A 

WA N/A 

N/A N/A 

N/A N/A 

NIA N/A 

NIA N/A 

All Exposure I 

Hazard 

Quotient 

3.5E03 

1.4E-03 

l . lE-03 

4.3E.03 

5.3E-03 

1 2E-02 

1 6E-04 

9 OE-02 

3.4E-03 

Z.lE-03 

N/A 

4.7E-03 

3 ZE-04 



TABLE 61.RME 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

St. Juliens Creak-Burning Grounds (Site 5) 

t ~~~ ~~~~~ ~~ ~~~~~~~~ 

Scenario Timeframe: Future 

dium: Shallow Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Onsite 

Receptor Population: Groundskeeper 1 
Receptor Age: Adult 

ermal Aluminum 

Antimony 

Arsenic 
Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Manganese 

Nickel 

Thallium 

Medium 

EPC 

Units 

87.400 mgfl 
0.006 wn 
0027 mgll 
0.018 mgn 
0.011 mgn 
0.059 wfl 
0.257 wn 

83.700 mgll 

4.320 mgll 

0.360 mgll 

0.002 wn 
0.083 mgll 

2.020 mgll 

Route 

EPC 

Value 

8.74E+Ol 
6.00E-03 

2.73E-02 

l .BJE-02 

1.1 OE-02 
5.87E-02 

2.57E-01 

8.37E+Ol 

4.32E+OO 
3.60E-01 

2.10E-03 

8.28E-02 

2.02E+OO 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation 

M 

M 

M 

M 
M 

M 

M 

M 

M 

M 

M 
M 

M 

Intake 

(Cancer) 

&lE-04 

5.6E-08 

2.5E-07 

1.7E-07 

1 .OE-07 

5.4E-07 

2.4E-06 
7.8E-04 

4.OE-05 

3.3E-06 

I .9E-08 

7.7E-07 

3.3E-04 

Intake 

(Cancer) 

Units 

Cancer Slope Cancer Slope 

Factor I Factor Units 

mglkg-day 
mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 
mglkg-day 

N/A 
N/A 

1.425 

0.043 

N/A 

N/A 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
mglkg-day -1 

mg/kg-day -1 

N/A 

N/A 
N/A 

N/A 
N/A 

N/A 
N/A 

N/A 

N/A 

Total Rir Across All Exposure Routes/Pathways 

- 
Cancer 

Risk 

N/A 

N/A 

3.6E-07 

7.3E-09 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

3.7E-07 



TABLE 8.1 CT 

CALCULATION OF CANCER RISKS 
CENTRAL TENDENCIES 

St. Juliens Creek - Burning Grounds (Site 5) 

Scenario Timeframe: Future 

ium: Shallow Groundwater 
Exposure Medium: Groundwater 

Exposure Point: Onsite 

Receptor Population: Groundskeeper 

Receptor Age: Adult 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Wmal 
I 
IAluminum 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Cobatt 

Iron 

Manganese 

Nickel 

Thallium 

Vanadium 

Zinc 

Medium Medium I EPC EPC 

Value Units 

I 
36.503 i mgil 

0.002 

0.012 

0.008 

0.005 

0.024 

0.111 

51.850 

2.978 

0.165 

0.001 

0.025 

0.934 

Route Route 
EPC EPC 

Value Units 

3.65EtOl 

2.18E-03 

l.l6E-02 

8.38E-03 

5.13E-03 

2.36E-02 

l.llE-01 

519E+Ol 

2.98E+OO 
1.65E-01 

1 .I 5E-03 

2.52E-02 

9.34E-01 

mgn 

wn 
mgll 

mgll 

mgll 

mgll 

mgn 
mgll 

mgll 

mgll 

mgll 

mgll 

mgll 

EPC Selected 

for Risk 

Calculation 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
M 

M 

Intake 

(Cancer) 

3.4E-04 
2.OE-08 

1 .lE-07 

7.8E-08 

4.7E-08 

2.2E-07 

1 .OE-08 

4.8E-04 

2.8E-05 

1 .SE-06 

l.lE-08 

2.3E-07 

8.7E-06 

Intake 

(Cancer) 

Units 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 
mg/kg-day 

mglkg-day 

N/A 

NIA 

1.425 

0.043 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

IN/A 

N/A 

mglkg-day 

mglkg-day 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

-1 

-1 

Total Rp Across Atl Exposure Routes/Pathwayr 

Cancer 

Risk 

N/A 

NIA 

l .SE-07 

3.3E-09 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

NIA 
NIA 

NIA 

1.6E-07 



Site 5 I --+,. 
Surface Soil Current/Future 
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TABLE 3.3 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

St. Juliens Creek - Burning Grounds (Site 5) 

Chemical 
of 

Potential 
Concern 

,4-DDE 

,luminum 

rsenic 

:arium 

lenzo(a)Pyrene 

lenzo(b)Fluoranthene 

ieryllium 

:admium 

on 
langanese 
anadium 

inc 

Units 

4&l 

msJh3 

mgfk3 

Wkg 

@kg 

Wkg 

mgM 

mglkg 

wlkg mgM 
w&i 

mg/kg 

Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 
Mean Normal Detected Qualifier Units 

Data Concentration Medium Medium Medium Medium Medium Medium 
EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

366.56 11478.04 2200 00 m@g 2 20 Mi3X (1) 0.37 Mean (1) 

9402.50 13247.42 20200 00 wih 13247.42 95UCL (1) 9402.50 Mean (1) 

25 54 146 10 111.00 K v&g 11100 M?LX (1) 25.54 Mean (1) 

170.78 1013 13 1040.00 Wkg 1013.13 95UCL (1) 170 78 Mean (1) 

224 75 421 66 480 00 J WW 042 95UCL (1) 0.22 Mean (1) 

686.50 1672 97 700.00 J @kg 0.70 MC3X (1) 0.89 Mean (1) 

0 6575 0 90 1 20 wW 0.90 95UCL (1) 0.66 Mean (1) 

0 37375 1171 6 00 mg/kg 6 00 MC3X (1) 0.37 Mean (1) 

17687.5 58914.73 120000 00 

Wkg wkg 

58914.73 95UCL 

(1) (1) 

17887.50 Mean 

178 4 550 45 852.00 550.45 95UCL 178 40 Mean (1) (1) 
31.475 47 32 55 70 msn(g 47 32 95UCL (1) 31.46 Mean (1) 

160 3375 5330.79 0490 00 L wk2 5338 79 95UCL (1) 160 34 Mean (1) 

Statistics: Maximum Detected Value (Max), 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 
Mean of Normal Data (Mean-N). 

(1) As stated in the Risk Assessment Assumptions Document, which rs included as Appendix F, the lower of the maximum detected concentration and 95% UCL of the mean is used as the exposure point concentration for 

surface soil. 
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TABLE 4.5 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Julrens Creek - Burning Grounds (Site 5) 

cenario Timeframe. Current 

:xposure Route Parameter Parameter Derinrtion Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cs Chemical Concentration in So11 mglkg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

IR-S Ingestion Rate of Soil mglday 200 EPA, 1991 200 EPA, 1991 CSxIRxEFxEDxCF1xl/BWxl/AT 

EF Exposure Frequency days/year 52 1 hour per week 52 1 hour per week 

ED Exposure Duratron years 6 EPA, 1991 6 EPA, 1991 

CFI Conversion Factor kg/w2 1 .OOE-06 NA 1 OOE-06 NA 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time _ Non-Cancer days 2,190 EPA, 1989 2,190 EPA, 1989 

Dermal cs Chemical Concentration in Soil mgM4 See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

CFI Conversion Factor Ww 1 OOE-06 NA 1 .OOE-06 NA CSxCFlxSAxAFxABxEFxEDxl/BWx1/A 

SA Skin Surface Area Available for Contact cm’ 2,650 EPA, 1992 2,650 EPA, 1992 

AF Soil to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

AB Absorption Factor unitless chemical-specific EPA, 1995 chemical-specific EPA, 1995 

EF Exposure Frequency days/year 52 EPA, 1991 52 EPA, 1991 

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 2,190 EPA, 1989 2,190 EPA, 1969 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund Vol. 1. Human Health Evaluation Manual, Part A. OERR EPA1540/1-891002 

EPA, 1991: Risk Assessment Guidance for Superfund Vol. 1: Human Heakh Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors Interim Frnal. OSWER Directive 9285.6-03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications EPA/600/8-91/011 B. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPA/903-K-95-003. 
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TABLE 4.6 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Julien’s Creek - Burning Grounds (Site 5) 

Scenario Timeframe, Currant 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Onsite 

Receptor Population: Trespasser 

Receptor Age Adolescent 

xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cs Chemrcal Concentrabon rn Sediment mdh See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily intake (CDI) (me/kg-day)= 

IRS Ingestion Rate of Sediment mg/daY 100 EPA, 1991 100 EPA, 1991 CSXIR~EF~ED~CF~~~/BW~~/AT 

EF Exposure Frequency days/year 52 1 hour per week 52 1 hour per week 

ED Exposure Duration years 11 EPA, 1991 11 EPA, 1991 

CFI Conversion Factor Ww 1.OOE-06 NA 1 OOE-06 NA 

BW Body Weight kg 45 EPA, 1995b 45 EPA, 1995b 

AT-C Averaging Time - Cancer days 25,550 EPA, 1969 25.550 EPA, 1969 

AT-N Averaging Time - Non-Cancer days 4,015 EPA, 1969 4,015 EPA, 1969 

Dermal cs Chemical Concentration in Sediment mob See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

CFl Conversion Factor Wmo l.OOE-06 NA 1 OOE-06 NA CS~CF~XSA~AF~AB~EF~ED~~/BW~~/AT 

SA Skin Surface Area Available for Contact cm’ 3,360 EPA, 1995b 3,360 EPA, 19956 

AF Soil to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

AB Absorption Factor unitless chemical-specific EPA, 1995a chemical-specrfrc EPA, 1995a 

EF Exposure Frequency dayslyear 52 1 hour per week 52 1 hour per week 

ED Exposure Duration years II EPA, 1991 11 EPA, 1991 

BW Body Weight ke 45 EPA, 1995b 45 EPA, 1995b 

AT-C Averaging Time - Cancer days 25,550 EPA, 1969 25,550 EPA, 1969 

AT-N Averaging Time - Non-Cancer days 4,015 EPA, 1969 4,015 EPA, 1969 

Sources, 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluatron Manual, Part A. OERR. EPA/540/i-89/002. 
-- . _ -. 
WA, lY91: KISK ASSeSSmeN GUldanCe ior Superfund. Vol. 1. Human Heafth Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors lntenm Final OSWER Directive 9285.6-03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/6-91/OllB. 

EPA, 1995a: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPA/903-K-95-063. 

EPA, 1995b. Exposure Factors Handbook (Review Draft). EPA1600@95/002A The skin surface area presented in this table includes hands, forearms, lower legs, neck and head (25% of total surface area) 

and was derived by averaging the mean (7 to 17 years) male and female values. 
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TABLE 4 7 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Juliens Creek - Burning Grounds (Site 5) 

Scenario Timeframe Current 

Medium, Surface Soil 

Exposure Medrum: Surface Soil 

Exposure Point Onsite 

Receptor Populabon Trespasser 

xposure Route Parameter Parameter Definrtron Unrts RME RME CT CT Intake Equation/ 

Code Value Ratronalel Value Rationale/ Model Name 
Reference Reference 

Ingestion cs Chemtcal Concentration in Soil mglkg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

IRS Ingestron Rate of Soil mglday 100 EPA, 1991 100 EPA, 1991 CSxlRxEFxEDxCFl xl/BWxl/AT 

EF Exposure Frequency daysivear 52 1 hour per week 52 1 hour per week 

ED Exposure Duratron years 24 EPA, 1991 24 EPA, 1991 

CFl Conversion Factor Wmg 1 OOE-06 NA 1 .OOE-06 NA 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Trme Cancer days 25.550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Trme - Non-Cancer days 8,760 EPA, 1989 8,760 EPA, 1989 

Dermal cs Chemical Concentration in Soil mgM See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daiiy Intake (CDI) (mglkg-day)= 

CFl Conversion Factor Wm 1 OOE-06 NA 1 OOE-06 NA CSxCF1xSAxAFxABxEFxEDxl/BWx1/Al 

SA Skin Surface Area AvarIable for Contact cm’ 5.600 EPA, 1992 5,800 EPA, 1992 

AF Soil to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

AB Absorption Factor unitless chemical-specrfic EPA, 1995 chemical-specific EPA, 1995 

EF Exposure Frequency days/year 52 1 hour per week 52 1 hour per week 

ED Exposure Duration years 24 EPA, 1991 24 EPA, 1991 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 8,760 EPA, 1989 8,760 EPA, 1989 

Sources: 

EPA, 1989: Rusk Assessment Guidance for Superfund Vol. 1: Human Health Evaluahon Manual, Part A OERR. EPAf540/1-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors lntenm Final OSWER Directive 9285 6-03, 

EPA, 1992: Derrnal Exposure Assessment: Principles and Applications EPA/600/8-91/011 B. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region III, EPAf903-K-95-003. 
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TABLE 4.8 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Juliens Creek. Burning Grounds (Site 5) 

Scenario Timeframe. Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point. Onsite 

Receptor Population Resident 

Receptor Age: Child 

Ixposure Route Parameter Parameter Definrtron Untts RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cs Chemical Concentration rn So11 mg& See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mg/kgday)= 

IRS Ingestron Rate of Soil mglday 200 EPA, 1991 200 EPA, 1991 CSxIRxEFxEDxCF1xl/BWxl/AT 

EF Exposure Frequency days/year 350 EPA, 1991 350 1 hour week per 

ED Exposure Duratron years 6 EPA, 1991 6 EPA, 1991 

CFl Conversion Factor Wmg 1 OOE-06 NA 1 OOE-06 NA 

f3W Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1909 25,550 EPA, 1989 

AT-N Averagrng Time _ Non-Cancer days 2,190 EPA, 1989 2,190 EPA, 1989 

Dermal cs Chemical Concentration in Soil mgncg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daity Intake (CDI) (mg/kgday)= 

CFl Conversion Factor kg/w 1 OOE-06 NA 1 OOE-06 NA CSxCFlxSAxAFxABxEFxEDxl/BWxl/A 

SA Skin Surface Area Avatlable for Contact cm’ 2,650 EPA, 1992 2,650 EPA, 1992 

AF Soil to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

A0 Absorption Factor unitless chemical-specific EPA, 1995 chemical-specific EPA, 1995 

EF Exposure Frequency days/year 350 EPA, 1991 350 EPA, 1991 

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 2,190 EPA, 1989 2,190 EPA, 1989 

I 

1 
iT 

i 
Sources: 

EPA, 1989. Risk Assessment Guidance for Superfund Vol 1. Human Health Evaluatron Manual, Pan A OERR. EPA1540/1-89/002. 

EPA, 1391: Risk Assessment Guidance fo; §Upe;;‘iiid ‘Vol. : 1 hman Heak &~h;ion Maniiai - Suppiemeiiiai Guidance, Siandard ijefauii Exposure Faciors inierlm Finai 
--...-- -. 
VSW~K ulrective &JBS 6.~3, 

EPA, 1992: Denal Exposure Assessment: Principles and Applications EPA1600/8-91/011B. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPA/903-K-95-003 



TABLE 4 9 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Juliens Creek - Burning Grounds (Site 5) 

Scenario Timeframe. Future 

Medium, Surface Soil 

Exposure Medium. Surface Soil 

Exposure Point Onsite 

Receptor Population: Resident 

Receptor Age: Adult 

-,.sy; 

cs Chemical Concentrahon rn Soil 

IRS ingestion Rate of Soil 

EF Exposure Frequency 

ED Exposure Duration 

CFl Conversion Factor 

BW Body Weight 

AT-C Averaging Time - Cancer 

AT-N Averaging Time _ Non-Cancer 

cs Chemical Concentration in Soil 

CFI Conversion Factor 

SA Skin Surface Area Available for Contact 

AF Soil to Skin Adherence Factor 

AB Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time - Cancer 

AT-N Averaging Time - Non-Cancer 

Units RME 

Value 

wih See Table 3 

mglday 100 

days/year 350 

years 24 

Ww l.OOE-06 

kg 70 

days 25,550 

days 8,760 

wfkg See Table 3 

Wmg l.OOE-06 

cm’ 5,800 

mglcm’ 1 

unitless chemrcal-specific 

days/year 350 

years 24 

kg 70 

days 25,550 

days 8,760 

RME 

Rationale/ 
Reference 

See Table 3 

EPA, 1991 

EPA, 1991 

EPA, 1991 

NA 

EPA, 1991 

EPA, 1989 

EPA, 1989 

See Table 3 

NA 

EPA, 1992 

EPA, 1992 

EPA, 1995 

EPA, 1991 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1989 

CT 

Value 

See Table 3 

100 

350 

24 

1 OOE-06 

70 

25,550 

8,760 

See Table 3 

1 .OOE-06 

5,800 

chemrcal-specific 

350 

24 

70 

25,550 

8,760 

CT 

Rationale/ 
Reference 

See Table 3 

EPA, 1991 

EPA, 1991 

EPA, 1991 

NA 

EPA, 1991 

EPA, 1989 

EPA, 1989 

See Table 3 

NA 

EPA, 1992 

EPA, 1992 

EPA, 1995 

EPA, 1991 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1989 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mglkg-day)= 

CSXIRXEFXEDXCFI~~~BW~~/AT 

Chronic Daily Intake (CDI) (mg/kg-day)= 

CS~CF~XSA~AF~AB~EF~ED~~/BW~~/AT 

EPA, 1989. Risk Assessment Guidance for Superfund Vol 1: Human Health Evaluatton Manual, Part A OERR EPA/540/i-89/002 

EPA, 1991: Risk Assessment Guidance for Superfund Vol. 1. Human Health Evaluation Manual _ Supplemental Guidance, Standard Default Exposure Factors. lntenm Frnal OSWER Directwe 9285 6.03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applrcations. EPA/600/8-91/0llB. 

EPA, 1995. Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPAf903-K-95-003. 



TABLE 4 10 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Juliens Creek - Burning Grounds (Site 5) 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Onsite 

Receptor Population: Groundskeeper 

Receptor Age: Adult 

ixposure Route Parameter Parameter Defrnrtron Units RME RME CT CT intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cs Chemical Concentration in Soil mwg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daity Intake (CDI) (mglkg-day)= 

IR-S Ingestion Rate of Soil mglday 50 VADEQ, 1997 50 VADEQ, 1997 CSxIRxEFxEDxCF1x1/BWxl/AT 

EF Exposure Frequency days/year 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duration years 25 EPA, 1991 25 EPA, 1991 

CFl Conversion Factor Wmg 1 .OOE-06 NA 1 .OOE-06 NA 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Trme - Cancer days 25,550 EPA, 1909 25,550 EPA, 1989 

AT-N Averaging Ttme - Non-Cancer days 9,125 EPA, 1989 9,125 EPA, 1989 

Dermal cs Chemical Concentration in Soil wW See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daiiy Intake (CDI) (mg/kg-day)= 

CFl Conversion Factor kg/w 1 .OOE-06 NA 1 .OOE-06 NA CSxCFl xSAxAFxABxEFxEDxl/BWx1/A 

SA Skin Surface Area Available for Contact cm’ 5,300 EPA, 1992 5,300 EPA, 1992 

AF Soil to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

A0 Absorption Factor unitless chemical-specific EPA, 1995 chemical-specific EPA, 1995 

EF Exposure Frequency days&ear 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duration years 25 EPA, 1991 25 EPA, 1991 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Trme - Non-Cancer days 9,125 EPA, 1989 9.i25 EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund Voi 1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-89/002 

EPA, 1991: Risk Assessment Guidance for Superfund Vol 1’ Human t-teat%! Eva!uation Manua! - Supp!em-...-. I-.-r. ,__, rental r-8 kianra Standard *+.a ml+ TV-=8 1r.3 C=-h-r .““I. L”p,Y”“‘” I ““LVIO. ,-+ ,&.. Ci..^, ,-vxycy f-G.--si.- t-%-o.? c n.3 lll.elllll I II1a1 VU” LI “I#cbIt”c JLOJ.l-“J, 

EPA, 1992: Demral Exposure Assessment: Principles and Applications. EPA/600/8-Sl/OllB 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPA/903-K-95403. 

VADEQ, 1997: Value provided by Pat McMurray, Virginia Department of Environmental Quality, during St. Juliens Creek risk assessment assumptions conference call on November 20, 1997. 
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TABLE 4 11 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Juliens Creek - Burning Grounds (Sate 5) 

Scenario Timeframe- Future 

Medium: Surface Soil 

Exposure Medium: Surface So11 

Exposure Point: Onsite 

Receptor Population. Construction Worker 

xposure Route Parameter Parameter Derinrtron Unrts RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemtcal Concentratton In Soil w/kg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

IR-S Ingestion Rate of So11 mglday 480 VADEQ, 1997 480 VADEQ, 1997 CSxlRxEFxEDxCFl xl/BWxl/AT 

EF Exposure Frequency days/year 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duratron years 05 VADEQ. 1997 05 VADEQ, 1997 

CFl Conversron Factor Wmg 1 .OOE-06 NA 1 OOE-06 NA 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging mme - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averagrng Time - Non-Cancer days 183 EPA, 1989 183 EPA, 1989 

Dermal cs Chemical Concentration in Soil mdk3 See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mg/kg-day)= 

CFI Conversion Factor Ww 1 .OOE-06 NA 1 .OOE-06 NA CSxCF1xSAxAFxABxEFxEDx1/BWxl/A 

SA Skin Surface Area AvarIable for Contact cm’ 5,300 EPA, 1992 5,300 EPA, 1992 

AF Soil to Skin Adherence Factor mg/cmz 1 EPA, 1992 1 EPA, 1992 

AB Absorption Factor unitless chemical-specific EPA, 1995 chemical-specific EPA, 1995 

EF Exposure Frequency days/year 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duration years 0.5 VADEQ, 1997 05 VADEQ, 1997 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 183 EPA, 1989 183 EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund Vol 1’ Human Health Evaluation Manual, Part A OERR. EPA/540/i -89/002 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors tntenm Final. OSWER Drrectrve 9285 6-03, 

EPA, 1992: Denal Exposure Assessment. Principles and Applications EPA4600/8-Sl/OllB 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPA/903-K-95-003. 

VADEQ, 1997. Value provided by Pat McMurray, Virgrnra Department of Environmental Quality, dunng St. Juliens Creek risk assessment assumptrons conference cali on November 20, 1997. 



of Potential 

Aluminum 

Arsenic 

Barium 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Cadmium 

Iron 

Manganese 

Vanadium 

Zinc 

Chronic/ 

Subchronic 

N/A 

Chronic 

Chronic 

Chronic 

N/A 

N/A 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Oral RfD 

Value 

NIA 

1 .OE+OO 

3.OE-04 

7.OE-02 

NIA 

N/A 

5.OE-03 

5.OE-04 

3.OE-01 

2.3E-02 

7.OE-03 

3.OOE-0’ 

,’ 

TABLE 5.3 

NON-CANCER TOXICITY DATA - ORAUDERMAL 

St. Juliens Creek - Burning Grounds (Site 5) 

Oral RfD 

Units 

- 
N/A 

mglkglday 

mglkglday 

mglkglday 

N/A 

N/A 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

nglkglday 
- 

Oral to Dermal 

Adjustment Factor (1) 

N/A 

0.27 

0.95 

1 .oo 

N/A 

NIA 

0.01 

0.03 

0.05 

1.00 

0.02 

0.25 

Adjusted 

Dermal 

RfD (2) 

N/A 

2.7E-01 

2.9E-04 

7.OE-02 

N/A 

N/A 

5OE-05 

1.3E-05 

l.SE-02 

2.3E-02 

1.4E-04 

7.5E-02 

Units 

N/A 

mglkglday 

mglkglday 

mglkglday 

N/A 

N/A 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

Primary 

Target 

Organ 

NIA 

N/A 

Skin 

NOAEL 

NOAEL 

NOAEL 

NOAEL 

NOAEL 

N/A 

NOAEL 

NOAEL 

Blood 

Uncertainty/Modifying 

Factors 

N/A 

NIA 

3 

4 

N/A 

N/A 

100 

11 

N/A 

2E+OO 

1 E+02 

Sources of RfD: 

Target Organ 

N/A 

RBC:NIA 

IRIS 

IRIS 

N/A 

N/A 

IRIS 

IRIS 

RBC:NIA 

IRIS 

HEAST 

IRIS 

Dates of RfD: 

Target Organ (3 

(MMIDDWf) 

N/A 

10122197 

11/17/97 

11/17/97 

N/A 

N/A 

11/17/97 

1 l/l 7197 

10122197 

11117197 

07/00/97 

1 l/17/97 

N/A = Not Applicable 
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Chemical 

of Potential 

Concern 

4,4’-DDE 

Aluminum 

Arsenic 

Barium 

Benzo(a)Pyrene 

Benzo(b)Fluoranthe 

Beryllium 

Cadmium 

Iron 
Manganese 
Vanadium 
Zinc 

Oral Cancer Slope Factor 

3.40E-01 

N/A 

1.5E+OO 

N/A 

7.3E+OO 

7.3E-01 

4.3E+OO 

N/A 

N/A 

NIA 

N/A 

N/A 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

NCEA= National Center for Environmental Assessment 

TABLE 6.3 

CANCER TOXICITY DATA -- ORAUDERMAL 

St. Juliens Creek -Burning Grounds (Site 5) 

Oral to Dermal 

Adjustment 

Factor 

0.80 

N/A 

0.95 

N/A 

N/A 

N/A 

0.01 

N/A 

N/A 

N/A 

N/A 

N/A 

Adjusted Dermal 

Cancer Slope Factor 

2.7E-01 

N/A 

1.4E+OO 

N/A 

N/A 

N/A 

4.3E-02 

N/A 

N/A 

N/A 

N/A 

N/A 

Units 

mglkg-day 
-1 

N/A 

mglkg-day -1 

N/A 

mglkg-day -’ 

mglkg-day -’ 

mglkg-day -1 

N/A 

N/A 

N/A 

N/A 

82 

N/A 

A 

NIA 

82 

N/A 

92 

N/A 

N/A 

N/A 

N/A 

N/A N/A 1 N/A 

RIS 

VIA 

RIS 

VIA 

RIS 

IBCNIA 

RIS 

VIA 

VA 

VIA 

VIA 

- 

i 

Weight of Evidence/ 

Cancer Guideline 

Description 

Source 

EPA Group: 

A - Human carcinogen 

91 - Probable human carcinogen - indicates that limited human data are available 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 

Weight of Evidence: 

Known/Likely 

Date 

(MMIDDIYY) 

11 I1 7197 

N/A 

1 l/17/97 

N/A 

1 l/17/97 

1 O/08/97 

11/17/97 

N/A 

N/A 

N/A 

N/A 

N/A 

‘?1/98 



TABLE 7.5.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek -Burning Grounds (Site 5) 

IScenario TImeframe, Current 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point- Onsite 
Receptor Population. Trespasser 

e: Child 

Exposure Chemical 
Route of Potential 

Alumrnum 
Arsenic 
Barium 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 

IZinc 

14,4-DDE 
Aluminum 
Arsenic 
Barium 
Benzo(a)Pyrene 
Ben.?o(b)Fluoranthene 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 

ermal 

Medium Medtum Route 
EPC EPC EPC 

Value Unrts Value 

2 20 
13247 42 

11100 
1013 13 

0 42 
0 70 
0 90 
6 00 

58914 73 
550 45 

47 32 
5330.79 

2.20 
13247 42 

111.00 
1013.13 

0.42 
0.70 
0.90 
6 00 

58914 73 
550 45 

47 32 
5330.79 

- 
2 20 

13247.42 
11100 

1013 13 
0.42 
0 70 
0 90 
6 00 

58914 73 
550 45 
47.32 

5338 79 
- 

2.20 
13247.42 

111.00 
1013 13 

0.42 
0.70 
0.90 
6.00 

58914.73 
550.45 
47.32 

5330.79 

EPC 
Selected 

for Hazard 
Calculatton (1 

Intake 
[Non-Cancer) 

M 4 ZE-06 
M 2 5E-02 
M 2.1E-04 
M 1 9E-03 
M 8 OE-07 
M 1 3E-06 
M 1 7E-06 
M 1 lE-05 
M l.lE-01 
M 1 OE-03 
M 9.OE-05 
M l.OE-02 

M 5.5E-06 
M 3.3E-03 
M &9E-05 
M 2.5E-04 
M 1 IE-06 
M 1.8E-66 
M 2.3E07 
h4 1.5E-06 
M 1.5E-02 
M 1.4E-04 
M 1.2E-05 
M 1.3E-03 

Intake 
Non-Cancer) 

Units 

mglkg-day 
mglkg-day 
mglkg-day 
mgikg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

w&t-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

Reference Reference Reference 
Dose (2) Dose Units :oncentratior 

N/A 
1 .OE+OC 
3 OE-01 
7 OE-0; 

N/A 
N/A 

5.OE-02 
5 OE-04 
3 OE-01 
2 3E-02 
7.OE-03 
3.OE-01 

N/A 
2 7E-01 
2.9E-04 
7.OE-02 

N/A 
N/A 

5.OE-05 
1.3E-05 
1 5E-02 
2.3E-02 
1 4E-04 
7.5E-02 

rotal Hazard 

N/A 
mgikglday 
mglkglday 
mg/kg/day 

N/A 
N/A 

wWdv 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

N/A 
mgikglday 
mglkglday 
mglkglday 

N/A 
NIA 

mglkglday 
mglkglday 
mglkglday 
mglkglday 

WWday 
mglkglday 

tdex Across 

zoncentratior 
Units 

N/A NIA 
N/A N/A 
NIA NIA 
N/A N/A 
N/A NIA 
N/A NIA 
NIA N/A 
N/A N/A 
N/A N/A 
NIA N/A 
NIA N/A 
N/A N/A 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A NIA 
N/A N/A 
N/A N/A 
N/A N/A 
N/A NIA 

Exposure Rc !s/Pathways 

Hazard 

- 
N/A 

2.5E-02 
7 OE-01 
2 7E-02 

N/A 
NIA 

3 4E-04 
2 3E-02 
3 7E-01 
4.5E-02 
1 3E-02 
3.4E-02 

- 
N/A 

l.ZE-02 
3 lE-01 
3.6E-03 

N/A 
N/A 

4.5E-03 
1 ZE-01 
9.9E-01 
6 OE-03 
8.5E-02 
1.8E-02 

- 
2.8EtOO 

- 



Scenario Timeframe: Current 
Medium’ Surface Soil 
Exposure Medium. Surface Soil 
Exposure Point Onsite 
Receptor Population: Trespasser 
IReceptor Age: Child 

Exposure Chemical 
Route of Potentral 

Aluminum 
Arsenic 
Barium 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 

IZinc 

(4.4-DDE 
Aluminum 
Arsenic 
Barium 

Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 

enal 

Zinc 

- 

Medrum Medrum Route Route 
EPC EPC EPC EPC 

Value Unrts Value Units 

0 37 
9402 50 

25 54 
170 70 

0 22 
0 69 
0 66 
0 37 

17687.50 
178.40 

31 40 
160.34 

0 37 
9402 50 

25 54 
170.78 

0 22 
0.69 
0 66 
0 37 

17607 50 
17% 40 

31.48 
160 34 

- 
0.37 

9402 50 
25 54 

170.78 
0 22 
0 69 
066 
0 37 

17687.50 
170 40 
31.40 

160.34 

0.37 
9402.50 

25.54 
170.70 

0.22 
0.69 
0 66 
0.37 

17687.50 
178 40 
31.48 

160.34 

w&I 
m5W 
mglkg 
w&t 
mglkg 

mgh 
Wkg 
wYkg 
mg& 
wM 
wlkg 
mglkg 

msM 
m&3 
mgncg 
w/kg 
Wkg 
m3M 
msncs 
Wkg 
Wkg 
w% 
Wkg 
mglkg - 

TABLE 7.5.CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St. Juliens Creek -Burning Grounds (Site 5) 

EPC 
Selected 

for Hazard 
Calculation (I: 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

7 OE-07 mglkg-day 
1.8E-02 mglkg-day 
4 9E-05 mglkg-day 
3.2E-04 mglkg-day 
4.3E-07 mglkg-day 
1 3E-06 mglkg-day 
1.2E-06 mglkg-day 
7 1 E-07 mglkg-day 
3 4E-02 mglkg-day 
3.4E-04 mglkg-day 
6.OE-05 mglkg-day 
3.OE-04 mglkg-day 

9.3607 mglkg-day 
2.4E-03 mgikg-day 
2 1 E-05 mglkg-day 
4.3E-05 mglkg-day 
5.7E-07 mglkg-day 
1.7E-06 mglkg-day 
1.7E-07 mglkg-day 
9.4E-08 mglkg-day 
4.5E-03 mglkg-day 
4.5E05 mglkg-day 
7.9E-06 mglkg-day 
4.OE-05 mglkg-day 

Reference Reference Reference 
Dose (2) Dose Units :oncentratior 

- 
N/A 

1 OEtOO 
3 OE-04 
7.OE-02 

N/A 
N/A 

5.OE-03 
5.OE-04 
3 OE-01 
2 3E-02 
7 OE-03 
3.OE-01 

- 
N/A 

2 7E-01 
2 9E-04 
7 OE-02 

N/A 
N/A 

5.OE-05 
1 3E-05 
1.5E-02 
2.3E-02 
I 4E-04 
7 5E-02 

- 
otal Hazarc 

- 
N/A 

mglkglday 
mglkg/day 
mglkglday 

N/A 
NIA 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkgldat 

NIA 
mglkglday 
mglkglday 
mglkglday 

N/A 
N/A 

mglkglday 

N/A N/A 
N/A N/A 

N/A N/A 
N/A N/A 
N/A N/A 

NIA N/A 
N/A NIA 
NIA NIA 

N/A N/A 
N/A NIA 

NlA NIA 
NIA NIA 
N/A N/A 

mgtkglday 

wYWdab 
--. 

mgikgldaj 

dex Across 

NIA N/A 
NIA NIA 
NIA N/A 

Exposure R eslpathways 

-- 

Reference Hazard 
Quotient 

- 
NIA 

1 8E-02 
1 6E-01 
4.6E-03 

N/A 
N/A 

2 5E-04 
1 4E-03 
1 lE-01 
1 5E-02 
8.5E-03 
1 .OE-03 

- 
N/A 

8 8E-03 

7.2E-02 
6.lE-04 

N/A 
N/A 

3 3E-03 
7 5E-03 
3 OE-01 
2 OE-03 
5 7E-02 
5.4E-04 

- 
7.7E-01 

- 



TABLE 7.6.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Burning Grounds (Site 5) 

$ 
Receptor Population, Trespasser 
Receptor Age: Adolescent 

of Potential 
Medium Medium Route Route 

EPC EPC EPC EPC 
Value Units Value Units 

rgestion 

ermal 

4,4-DDE 2 20 
Aluminum 13247 42 
Arsenic 11100 
Barium 1013 13 

Benzo(a)Pyrene 0.42 
Benzo(b)Fluoranthene 0 70 
Berytlium 0 90 
Cadmium 6 00 
Iron 58914.73 
Manganese 550 45 
Vanadium 47 32 
Zinc 5338.79 

4,4-DDE 2.20 
Aluminum 13247.42 
Arsenic 111.00 
Barium 1013 13 
Benzo(a)Pyrene 0.42 
Benzo(b)Fluoranthene 0.70 
Berytlium 0.90 
Cadmium 6.00 
Iron 58914.73 
Manganese 550.45 
Vanadium 47.32 
Zinc 5338.79 

- 
111.00 

1013.13 
ill 00 

1013 13 
0 42 
0 70 
0 90 
6.00 

56914 73 
550.45 
47.32 

5338.79 
- 

2.20 
13247.42 

111.00 
1013.13 

0.42 
0.70 
0.90 
6 00 

58914.73 
550.45 
47.32 

5338.79 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer] 

Units 

w&I M 3 5E-05 mglkg-day 

msW M 3 2E-04 mglkg-day 

Wkg M 3 5E-05 mglkg-day 

w&2 M 3.2E-04 mglkg-day 

m@g M 1 3E-07 mglkg-day 

w&3 M 2 ZE-07 mglkgday 

Wkg M 2 QE-07 mglkg-day 

m@g M 1 QE-06 mglkg-day 

Wb M 1 QE-02 mglkg-day 

mWg M 1.7E-04 mglkg-day 

wlkg M 1.5E-05 mglkg-day 

mWg M 1.7E-03 mglkg-day 

Wkg M 2.4E-66 mglkg-day 

m#g M I .4E-03 mglkg-day 

wMt M 3 BE-05 mglkg-day 

wlkg M l.lE-04 mglkg-day 

w&I M 4.5E-07 mglkg-day 

mglkg M 7.5E-07 mglkg-day 

Wkg M 9 6E-06 mglkg-day 

wm M 6 4E-07 mglkg-day 

mm M 6.3E-03 mglkg-day 

Wkg M 5 QE-05 mglkg-day 

msfks M 5.lE-06 mglkg-day 

Wkg M 5.7E-04 mglkg-day 

Reference Reference Reference 
Dose (2) Dose Units :oncentratior 

- 
N/A 

1 .OE+OO 
3.OE-04 
7.OE-02 

N/A 
N/A 

5 OE-03 
5.OE-04 
3.OE-01 
2.3E-02 
7 OE-03 
3.OE-01 

- 
N/A 

2.7E-01 
2.9E-04 
7.OE-02 

N/A 
WA 

5.OE-05 
1.3E-05 
1.5E-02 
2.3E-02 
14E-64 
7.5E-02 

rtal Hazard 

- 
N/A 

mglkglday 
mglkglday 
mglkglday 

N/A 
N/A 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mg/kg/day 

N/A 
mgikglday 
mglkglday 
mglkglday 

N/A 
N/A 

mglkglday 
mglkglday 

mg/kgiday 
mgikglday 
mgikg/daL 

lex Across, 

N/A WA 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A NIA 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A WA 
N/A N/A 

Exposure Rc !s/Pathways 

Units 

Hazard 
Quotient 

- 
N/A 

3.2E-04 
1 2E-01 
4.6E-03 

N/A 
NIA 

5 7E-05 
3.8E-03 
6.2E-02 
7.6E-03 
2.lE-03 
5.6E-tl3 

- 
N/A 

5.3E-03 
1 3E-01 
1 5E-03 

N/A 
N/A 

1 QE-03 
5 IE-02 
4.2E-01 
2 6E-03 
3 6E-02 
7.6E-03 

- 
8.6E-01 

- 



TABLE 7.6.CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St. Juliens Creek _ Burning Grounds (Site 5) 

~1 
Receptor Populatron: Trespasser 

Exposure 
Route 

Che.nical 
of Potential 

Aluminum 
Arsenic 
Barium 
Benzo(a)Fyrene 
Benzo(b)Fluoranthene 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 
Zinc 

14$-DDE 
Aluminum 
Arsenic 
Barium 
Benzo(a)Fyrene 
Benzo(b)Fluoranthene 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 

ermal 

Medrum 
EPC 

Value 

0 37 
9402 50 

25 54 
170 78 

0 22 
0 69 
0 66 
0 37 

17687 50 
178.40 

31 48 
160.34 

0.37 
9402 50 

25 54 
170 70 

0.22 
0 69 
0.66 
0 37 

17687 50 
178.40 

31 40 
160.34 

Medium 
EPC 
Units 

Route Route 
EPC EPC L Value Units 

EPC 
Selected 

for Hazard 
Calculation (1) 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
[Non-Cancer) 

Intake 
[Non-Cancer] 

Units 

a i ~-06 mglkg-day 
5.4E-05 mglkg-day 
a lE-06 mg/kg-day 
5 4E-05 mglkg-day 
7.1 E-08 mglkg-day 
2 2E-07 mglkg-day 
2 lE-07 mglkg-day 
1 ZE-07 mglkg-day 
5.6E-03 mglkg-day 
5 6E-05 mglkg-day 
l.OE-05 mglkg-day 
5.1E-05 mglkg-day 

3.9E-07 mglkg-day 
l.OE-03 mglkg-day 
0 7E-06 mglkg-day 
1.8E-05 mglkg-day 
2 4E-07 mglkg-day 
7.3E-07 mglkg-day 
7.OE-08 mglkg-day 
4.OE-08 mglkg-day 
1 QE-03 mglkg-day 
1.9E05 mglkg-day 
3.4E-06 mglkg-day 
1.7E-05 mglkg-day 

Reference 
Dose (2) 

- 
N/A 

1 OE+OO 
3 OE-04 
7.OE-02 

N/A 
N/A 

5.OE-03 
5 DE-04 
3 OE-01 
2.3E-02 
7.OE-03 
3.OE-01 

N/A 
2.7E-01 
2.9E-04 
7 OE-02 

N/A 
N/A 

5.OE-05 
1 3E-05 
1.5E-02 
2.3E-02 
1.4E-64 
7.5E-02 

- 
)tal Hazard 

Reference 
Dose Units 

- 
N/A 

mglkglday 
mglkglday 
mglkglday 

N/A 
N/A 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday- 

N/A 
mglkglday 
mglkglday 
mglkglday 

NIA 
N/A 

mglkglday 
mglkglday 
mglkglday 
mglkglday 

WWday 
mglkglday 

lex Across, 

Reference 

N/A N/A 
N/A N/A 
N/A N/A 
NIA N/A 
NIA NIA 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A NIA 
N/A N/A 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A NIA 
N/A N/A 

Exposure Rc !sfPathways 

Reference 
:oncentration 

Units 

Hazard 
Quotient 

- 
N/A 

5 4E-05 
2 7E-02 
7.7E-04 

NIA 
N/A 

4.2E-05 
2.4E-04 
1 QE-02 
2.5E-03 
1.4E-03 
1 7E-04 

- 
N/A 

3.7E-03 
3 1 E-02 
2.6E-04 

N/A 
N/A 

1 4E-03 
3 2E-03 
1 3E-01 
a 3E-04 
2 4E-02 
2.3E-04 

2.4E-01 
- 



TABLE 7.7 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek - Burning Grounds (Site 5) 

* 

Receptor Population: Trespasser 
Receptor Age: Adult 

Exposure Chemical 
Route of Potential --I-- Concern 

Medium 
EPC 

Value 

rgestion 4,4-DDE 2 20 
Aluminum 13247 42 
Arsenic 11100 
Barium 1013 13 
Benzo(a)Pyrene 0 42 
Benzo(b)Fluoranthene 0 70 
Beryllium 0 90 
Cadmium 6 00 
Iron 56914 73 
Manganese 550 45 
Vanadium 47 32 

IZinc 5330.79 

em-ial 14,4’-DDE 2.20 
Aluminum 13247 42 
Arsenic 11100 
Barium 1013.13 
Benzo(a)Pyrene 0.42 
Ben.?o(b)Fluoranthene 0 70 
Beryllium 0.90 
Cadmtum 6 00 
Iron 58914.73 
Manganese 550.45 
Vanadium 47.32 
Zinc 5330.79 

Medium 
EPC 
Unrts 

Route 
EPC 

Value 

I 
mglkg 1 2 20 

mglkg 1 5338.79 

Route 
EPC 
Unrts 

EPC 
Selected 

for Hazard 
Calculation (1) 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
(Non-Cancer) 

4.5E-67 
2.7E-03 
2.3E-05 
2.1 E-04 
8 6E-08 
1 4E-07 
1.8E-07 
l.ZE-06 
1.2E-02 
l.lE-04 
9 6E-06 
l.lE-03 

2.6E-06 
1.6E-63 
4.2E-05 
12E-64 
5.OE-07 
8.3E-07 
l.lE-07 
7.1 E-07 
7.OE-03 
6.5E-05 
5.6E-06 
6.3E-04 

Intake 
(Non-Cancer) 

Units 

mglkg-day 
mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkgday 
mglkg-day 
mglkg-day 
mglkgday 
mglkg-day 
mglkg-day 
ma/kg-day 

mglkgday 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

~ghMay 
mglkg-day 

Reference 
Dose (2) 

N/A 
1 .OE+OO 
3.OE-04 
7 OE-02 

N/A 
N/A 

5 OE-03 
5 OE-04 
3 OE-01 
2 3E-02 
7.OE-03 
3 OE-01 

- 
N/A 

2.7E-01 
2 QE-04 
7 OE-02 

N/A 
N/A 

5.OE-05 
1.3E-05 
1 5E-02 
2.3E-02 
1.4E-64 
7.5E-02 

- 
xal Hazard 

Dose Units 

- 
WA 

WWdaY 
mgikglday 
mglkglday 

N/A 
N/A 

mglkglday 
mglkglday 
mglkglday 

-- . 
mglkglday 
mglkglday 

N/A 
mglkglday 

--. 
mglkglday 

N/A 
N/A 

mglkglday 

wWday 
wWday 
malka/dav 

- -  I  

mglkglday 

lex Across 

Reference 
:oncentratior 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 

Exposure Rr 

Reference 
zoncentratior 

Units 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NlA 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NlA 
NlA 
N/A 
N/A 

&Pathways 

Hazard 
Quotient 

N/A 

2 7E-03 
7 5E-02 
2.9E-03 

N/A 
N/A 

3 7E-05 
2 4E-03 
4.OE-02 
4 QE-03 
1.4E-03 
3.6E-03 

- 
N/A 

5.8E-03 
1 5E-01 
1 7E-03 

N/A 
N/A 

2.1E-03 
5.7E-02 
4.6E-01 
2.8E-03 
4 OE-02 
0 4E-03 

8.6E-01 
- 



TABLE 7 7 CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St Jukens Creek - Burning Grounds (Site 5) 

Scenario Timeframe. Current I 
Medium: Surface Soil 
Exposure Medium. Surface Soil 
Exposure Point. Onsite 
Receptor Population Trespasser 
Receptor Age- Adult IJ 

of Potenttal 

igestion 

termal 

4,4-DDE 
Aluminum 
Arsenic 
Barium 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 

IZinc 

14$-DDE 
Aluminum 
Arsenic 
Barium 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 

Medrum 
EPC 

Value 

0 37 
9402 50 

25 54 
170 78 

0 22 
0 69 
0 66 
0 37 

17607 50 
178.40 

31 48 
160 34 

0.37 
9402 50 

25 54 
17078 

0.22 
0 69 
0.66 
0.37 

17607.50 
178.40 

31 40 
160.34 

Route Route 
EPC EPC 

Value Units 

- 
0 37 

9402 50 
25 54 
17078 

0 22 
0 69 
0 66 
0 37 

17687 50 
178 40 
31.40 

160.34 
- 

0.37 
9402.50 

25.54 
170 78 

0.22 
0 69 
0 66 
0 37 

17687.50 
178.40 
31.48 

160.34 

EPC 
Selected 

for Hazard 
Calculation (1) 

hl 
M 
M 
M 
M 
M 
M 
M 
M 
h4 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

intake 
(Non-Cancer) 

7.5E08 
1.9E-03 
5 2E-06 
3 5E-05 
4 6E-08 
1.4E-07 
1 3E-07 
7 6E-08 
3 6E-03 
3 6E-05 
6.4E-06 
3 3E-05 

4.4E-07 
l.lE-03 
9 6E-06 
2.OE-05 
2.7E-07 
8.1 E-07 
7 6E-68 
4 4E-08 
2 1 E-03 
2.?E-05 
3.7E06 
1.9E-05 

Intake 
Non-Cancer) 

Units 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mg/kg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 

w@-day 
mgikg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

Reference Reference Reference 
Dose (2) Dose Units :oncentration 

- 
N/A 

1 OE+OO 
3 OE-04 
7.OE-02 

N/A 
N/A 

5.OE-03 
5 OE-04 
3.OE-01 
2 3E-02 
7 OE-03 
3.OE-01 

- 
N/A 

2.7E-01 
2.9E-04 
7 OE-02 

N/A 
N/A 

5.OE-05 
1 3E-05 
1 5E-02 
2.3E-02 
1.4E-04 
7 5E-02 

- 
dal Hazard 

mglkg-day 

w/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mgikg-day 
mgrkg-day 
mglkg-day 
mg/kg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 
mglkgday 
mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

ldex Across I 

N/A N/A 
mglkglday N/A 
mglkglday N/A 
mglkglday N/A 

N/A N/A 
N/A N/A 

mglkglday N/A 
mgikglday N/A 
mglkglday N/A 
mg/kg/day NIA 
mglkglday N/A 
mglkglday N/A 

N/A N/A 
mglkglday N/A 
mglkglday N/A 
mglkglday N/A 

NIA N/A 
N/A N/A 

mglkglday N/A 
mglkglday N/A 
mglkglday N/A 
mglkglday N/A 
mglkglday N/A 
mglkglday N/A 

Exposure Ro ?sJPathways 

Reference 
zoncentration 

Units 

Hazard 

N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
WA 
N/A 
N//l 
N/A 
NIA 
NIA 
N/A 
N/A 

- 
O.OE+OO 

- 



‘\ 

TABLE 7 8 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St. Juitens Creek - Burning Grounds (Site 5) 

Exposure 
Route 

Chemical Medrum Medium Route Route 
of Potential EPC EPC EPC EPC 

Concern Value Units Value Untts 

igestion 

hsnnal 

4.4-DDE 2 20 
Aluminum 13247.42 
Arsenic 11100 
Barium 1013 13 
Benzo(a)Pyrene 0 42 
Benzo(b)Fluoranthene 0 70 

Beryllium 0 90 

Cadmium 6 00 
Iron 58914 73 
Manganese 550 45 

Vanadium 47.32 
Zinc 5338.79 

4,4-DDE 2 20 
Aluminum 13247.42 
Arsenic 11100 

Barium 1013.13 
Eenzo(a)Pyrene 0 42 
Benzo(b)Fluoranthene 0 70 

Beryllium 0.90 

Cadmium 6 00 
Iron 58914.73 
Manganese 550 45 

Vanadium 47.32 
Zinc 5338.79 

2 20 
13247 42 

11100 
1013 13 

0 42 
0 70 
0 90 
6 00 

58914 73 
550 45 
47.32 

5338.79 
- 

2 20 
13247.42 

11100 
1013.13 

0 42 
0.70 
0 90 
6.00 

58914.73 
550 45 
47.32 

5338.79 

EPC Intake 
Selected (Non-Cancer) 

for Hazard 
Calculation (I) -- 

M 2.2E-02 
M 6.OE-04 
M 1.7E-03 
M 7.1E-06 
M I .2E-05 
M 1.5E-08 
M l.OE-05 
M 1 .OE-Ol 
M 9.3E-04 
M 8 OE-05 
M 11 9.OE-03 

Intake 
:Non-Cancer) 

Units 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

Reference Reference 
Dose (2) Dose Units 

N/A 
1 OE+OO 
3 OE-04 
7 OE-02 

N/A 
fVA 

5 OE-03 
5 OE-04 
3.OE-01 
2 3E-02 
7 OE-03 
3 Of501 

- 
N/A 

2.7E-01 
2 9E-04 
7 OE-02 

N/A 
N/A 

5 OE-05 
1.3E-05 
1.5E-02 
2 3E-02 
1.4E-04 
7.5E-02 

- 
Ital Hazard 

- 
N/A 

mglkglday 
mglkglday 
mglkglday 

N/A 
N/A 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

N/A 
mglkglday 
mglkglday 
mglkglday 

N/A 
NIA 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

fex Across I 

zoncentration 
Reference 

zoncentratior 
Units 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
NIA WA 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

N/A N/A 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A NIA 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

Exposure Ro ?s/Pathways 

Hazard 
Quotient 

WA 
I .7E-O1 
4 7E+OO 
1 9E-01 

N/A 
NIA 

2 3E-03 
1.5E-01 
2 5E+OO 
3 IE-01 
8 6E-02 
2.3E-01 

- 
N/A 

8.3E-02 
2 lE+ctO 
2.5E-02 

N/A 
N/A 

3 1 E-02 
8 1 E-01 
6.7E+OO 
4 1 E-02 
5 7E-01 
1.2E-01 

1.9E+Ol 
- 



TABLE 7.8.CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St Julrens Creak - Burning Grounds (S&e 5) 

IScenario Timeframe: Future II 
Medium: Surface Soil 
Exposure Medium, Surface Soil 
Exposure Point. Onsite 
Receptor Population: Resident 

Exposure Chemical 
Route of Potential ! Concern 

rgestion 4,4-DDE 
Aluminum 
Anenic 
Barium 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 
Zinc 

ermal 14,4-DDE 
Aluminum 
Arsenic 
Barium 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 

Medium Medium Route Route 
EPC EPC EPC EPC 

Value Units Value Units 

0 37 

9402 50 
25 54 

170 78 
0 22 
0 69 
0.66 
0 37 

17687.50 
178.40 

31 48 
160.34 

0.37 
9402 50 

25.54 
170.78 

0 22 
0.69 
0.66 
0 37 

17687.50 
178.40 

31.48 
160.34 

- - 
0 37 =Wg 

9402.50 mm 
25 54 Wkg 

170.78 mglkg 
0.22 wlkg 
0 69 mglkg 
0.66 mglkg 
0 37 mgM3 

17687.50 w/kg 
178 40 wiNi4 
31.48 w3k7 

160.34 
- mglkg - 

0.37 w/kg 
9402.50 mgk3 

25.54 mglkg 
170.78 mgM 

0.22 Wkg 
0 69 wW 
0.66 f-wlkg 
0.37 m3M 

17687 50 wlkg 
178.40 msM 
31.40 wlkg 

160.34 
- m&3 - 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

M 4.7E-06 mglkg-day 
h4 1.2E-01 mglkg-day 
M 3 3E-04 mglkg-day 
M 2.2E-03 mglkg-day 
M 2.9E-06 mglkg-day 
M 8.8E-06 mglkg-day 
M 8.4E-06 mglkg-day 
M 4 8E-06 mglkg-day 
M 2.3E-01 mglkg-day 
M 2.3E-03 mglkg-day 
M 4.OE-04 mglkg-day 
M 2.OE-03 mglkg-day 

M 6.2E-06 mglkg-day 
M 1.6E-02 mglkg-day 
M 1.4E-04 mglkg-day 
M 2 9E-04 mglkg-day 
M 3.8E-06 mglkg-day 
M 1.2E-05 mglkg-day 
M l.lE-06 mglkg-day 
M 6.3E-07 mglkg-day 
M 3.OE-02 mglkg-day 
M 3.OE-04 mglkg-day 
M 5.3E-05 wWW 
M 2.7E-04 mglkg-day 

Reference Reference Reference 
Dose (2) Dose Units Zoncentratior 

- 
N/A 

l.OE+OO 
3.OE-04 
7 OE-02 

N/A 
NIA 

5OE-03 
5.OE-04 
3 OE-01 
2.3E-02 
7 OE-03 
3.OE-01 

- 
N/A 

2 7E-01 
2.9E-04 
7.OE-02 

N/A 
N/A 

5.OE-05 
1.3E-05 
1 5E-02 
2.3E-02 
1.4E-04 
7 5E-02 

- 
otal Hazard 

- 
N/A 

mglkglday 
mglkglday 
mglkglday 

N/A 
NIA 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

N/A 
mglkglday 
mglkglday 
mgikglday 

NIA 
N/A 

mglkglday 
mglkglday 
mglkglda) 
mglkglda) 

m?Wda~ 
mglkgldak 

dex Across 

NIA NIA 

NIA N/A 
N/A NIA 
NIA N/A 
NIA N/A 
N/A N/A 
N/A N/A 
N/A N/A 
NIA N/A 
NIA N/A 
NIA NIA 
N/A N/A 

N/A N/A 
NIA N/A 
N/A N/A 
N/A NIA 
N/A NIA 
N/A NIA 
N/A N/A 
NIA N/A 
N/A N/A 
NIA NIA 
N/A N/A 
NIA N/A 

Exposure R es/Pathways 

Reference 

Units 

Hazard 
Quotient 

- 
N/A 

1.2E-01 
1 lE+OO 
3.1 E-02 

N/A 
NIA 

1.7E-03 
9.6E-03 
7.5E-01 
9.9E-02 
5.7E-02 
6.8E-03 

- 
NIA 

5 9E-02 
4.9E-01 
4.1 E-03 

NIA 
N/A 

2.2E-02 
5 1 E-02 
2.OEtOO 
1.3E-02 
3 8E-01 
3.6E-03 

- 
52EtOO 



TABLE 7 9.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Burning Grounds (Site 5) 

cenario Timeframe: Future 

Exposure 
Route 

Chemical Medium 
of Potenttat EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units Units 
Calculation (1) 

igestion 

ermal 

4$-DDE 2 20 
Aluminum I3247 42 

Arsenic 11100 
Barium 1013 13 
Beruo(a)Fyrene 0 42 
Benzo(b)Fluoranthene 0 70 
Beryllium 0 90 
Cadmium 6 00 
Iron 50914.73 
Manganese 550 45 
Vanadium 47.32 
Zinc 5338.79 

4,4-DDE 2 20 
Aluminum 13247.42 

Arsenic 111.00 
Barium 1013.13 

Benzo(a)Pyrene 0 42 
Benzo(b)Fluoranthene 0.70 

Beryllium 0 90 
Cadmium 6.00 
Iron 58914.73 
Manganese 550 45 
Vanadium 47 32 
Zinc 5338.79 

mgk3 2 20 

fwN3 13247.42 

w&4 11100 
wM 1013 13 
w*g 0 42 
mglkg 0 70 
wW 0 90 
wlkg 6 00 
mg@ 58914.73 
m3N 550 45 
mW3 47 32 

mgncg 5338.79 

w&t 2.20 

w43 13247.42 

wM 111.00 
msh 1013.13 

wN3 0 42 

mskg 0.70 

mwg 0.90 
mgncg 6.00 
w&7 58914.73 
mwg 550.45 
mgh 47.32 

m@g 5338.79 

M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 

M 
M 

M 
M 

M 
M 
M 
M 
M 
M 

3.OE-06 
1.8E-02 

1 5E-04 
1.4E-03 
5.8E-07 
9 6E-07 
1.2E-06 
8.2E-06 
8 1 E-02 
7.5E-04 
6 5E-05 
7.3E-03 

1.7E-05 
l.lE-02 

2 8E-04 
a OE-04 

3.4E-06 
5.6E-06 

7.2E-07 
4.8E-06 
4.7E-02 
4.4E-04 
3.8E05 
4.2E-03 

mglkg-day N/A 
mglkg-day 1 OEtoO 
mglkg-day 3 OE-04 
mglkg-day 7 OE-02 
mglkg-day NIA 
mglkg-day N/A 
mglkg-day 5 OE-03 
mglkg-day 5 OE-04 
mglkg-day 3.OE-01 
mglkg-day 2.3E-02 
mglkg-day 7 OE-03 
mglkg-day 3.OE-01 

wM-day N/A 
mglkg-day 2.7E-01 

mglkg-day 2 9E-04 

w&W 7.OE-02 

~~ktdw NIA 

fWWW NIA 

mglkg-day 5.OE-05 
mglkg-day 1 3E-05 
mglkg-day 1 5E-02 
mglkg-day 2.3E-02 

wk-day I 4E-04 
mglkg-day 7.5E-02 

mglkg-day N/A 
mglkg-day mglkglday 
mglkg-day mglkglday 
mglkg-day mglkglday 
Wb-daY N/A 
mglkg-day N/A 
mglkg-day mglkglday 
mglkg-day mglkgiday 
mglkg-day mglkglday 
mglkg-day mglkglday 
mglkg-day mglkglday 
mglkgday mglkglday 

mglkg-day NlA 
mglkg-day mglkglday 
mglkg-day mglkglday 
mglkg-day mglkglday 

mglkg-day N/A 
mglkg-day N/A 

f’wkdw mglkglday 
mglkg-day mglkglday 
mglkg-day mglkglday 
wUk!-dw mglkglday 
mglkg-day mglkglday 
mglkg-day mglkglday 

N/A N/A 

N/A 1.8E-92 
NlA 5 IE-01 
NIA 2 OE-02 
N/A NIA 
N/A N/A 
N/A 2 5E-04 
N/A 1 6E-02 
N/A 2.7E-01 
N/A 3.3E-02 
N/A 9.3E-03 
NIA 2.4E-02 

NIA N/A 

NIA 3.9E-02 
N/A 9 9E-01 
NIA 1 IE-02 
N/A N/A 
NlA NlA 
NIA 1 4E-02 
NIA 3 BE-01 
N/A 3 1 E+OO 
NIA 1 9E-02 
NIA 2 7E-01 

N/A 5.7E-02 

= 
3 

Total Hazard Index Across All Exposure RouteslPathwys 11 5.6EK10 



TABLE 7.9.CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St. Julrens Creek - Burning Grounds (Site 5) 

Scenario Timeframe. Future 
Medium: Surface Soil 
Exposure Medium. Surface Sot1 
Exposure Point: Onsite 
Receptor Populatron’ Resident 
Rec,=ntnr Ane- Ad, dt 

Exposure 
Route 

Chemical Medium Medrum Route Route 
of Potential EPC EPC EPC EPC 

Concern Value Unrts Value Units 

I 
igestion 14,4-DDE 

Aluminum 
Arsenic 
Barium 
Benzo(a)F’yrene 
Benzo(b)Fluoranthene 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 
Zinc 

14.4-DDE 
Aluminum 
Arsenic 
Barium 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 

rermal 

0 37 
9402 50 

25 54 
170 78 

0 22 
0 69 
0 66 
0 37 

17687.50 
170 40 

31 48 
160 34 

0.37 
9402.50 

25 54 
170.78 

0 22 
0.69 
0.66 
0.37 

17687.50 
178 40 

31 40 
160 34 

- 
mmg 
msW 
wlkg 
mglkg 
wlkg 
wlkg 
wW 
mglkg 
w/kg 
mgfb 
Wk! 
mglkg 

msM 
wvW 
w&7 
mgfig 
mgkg 
Wkg 
mgf@ 
mglkg 
Wkg 
Wkg 
w/kg 
w&4 - 

- 
0 37 

9402 50 
25.54 
170 76 

0 22 
0 69 
0 66 
0 37 

17687 50 
170 40 
31.48 

160 34 
- 

0.37 
9402.50 

25.54 
170 78 

0.22 
069 
066 
0.37 

17687.50 
178.40 
31.48 

160.34 
- 

EPC 

for Hazard 
Calculation (1 

M 5 OE-07 
M 1.3E-02 
M 3 5E-05 
M 2 3E-04 
M 3 IE-07 
M 9 4E-07 
M 9 OE-07 
M 5 1 E-07 
M 2 4E-02 
M 2 4E-04 
M 4 3E-05 
M 2.2E-04 

M 2.9E-06 
M 7.5E-03 
M 6 5E-05 
M 1.4E-04 
M l.BE-06 
M 5.5E-06 
M 5.2E-07 
M 3 OE-07 
M 1.4E-02 
M 1 4E-04 
M 2.5E-05 
M 1.3E-04 

Intake 
(Non-Cancer) 

Intake 
Non-Cancer) 

Unrts 

mglkg-day 

W@W 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

fwlkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

WWW 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

wWW 
mglkg-day 

w&!-day 
Wkt-dw 
mglkg-day 

Reference Reference Reference 
Dose (2) Dose Units :oncentration 

- - 
N/A wYkl-daY 

1 OE+OO mg/kg-day 
3 OE-04 mglkg-day 
7.OE-02 mglkg-day 

N/A mglkgday 
N/A mglkg-day 

5 OE-03 mglkg-day 
5 OE-04 mglkg-day 
3 OE-01 mglkg-day 
2 3E-02 W’wW 
7 OE-03 Wb-W 
3 OE-01 mglkg-day 

N/A mglkgday 
2 7E-01 w&f-W 
2 9E-04 mglkg-day 
7 OE-02 mglkg-day 

N/A mglkg-day 
N/A mglkg-day 

5.OE-05 wVQ-W 
1.3E-05 mgikg-day 
1 5E-02 mglkg-day 
2.3E-02 mgikg-day 
14E-04 wW-W 
7.5E-02 mglkgday 

rtal Hazard jex Across I 

N/A 
mglkglday 
mglkglday 
mglkglday 

N/A 
N/A 

mglkglday 

w&ldv 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

N/A 
mglkglday 
mglkglday 
mglkglday 

N/A 
N/A 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

Exposure Ro 

Reference 
:oncentration 

Units 

N/A 
N/A 
N/A 
NIA 
NIA 
N/A 
N/A 
NIA 
NIA 
N/A 
NIA 
NIA 

NIA 
N/A 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
N/A 
N/A 

?s/Pathwys 

Hazard 
Quotient 

- 
N/A 

1 3E-02 
1 2E-01 
3 3E-03 

N/A 
N/A 

1.8E-04 
1 OE-03 
8.iE-02 
1 IE-02 
6.2E-03 
7 3E-04 

- 
NIA 

2 8E-02 
2.3E-01 
l.SE-03 

NIA 
N/A 

l.OE-02 
2 4E-02 
9.4E-01 
6.2E-03 
1 8E-01 
1.7E-03 

- 
1.6E+00 

- 



TABLE 7.lO.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Burning Grounds (Site 5) 

~ 

Receptor Population, Groundskeeper 

Exposure Chemical 
Route of Potential 

Aluminum 
Arsenic 
Barium 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 
Zinc 

(4$-DDE 
Aluminum 
Arsenic 
Barium 
Benzo(a)Pyrene 
Beruo(b)Fluoranthene 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 

ermal 

Medium 
EPC 

Value 

2 20 
13247 42 

11100 
1013 13 

0 42 
0 70 
0 90 
6 00 

58914 73 
550 45 

47 32 
5338.79 

220 
13247 42 

11100 
1013 13 

0.42 
0 70 
0 90 
6 00 

58914.73 
550 45 

47.32 
5338.79 

Route Route 

EPC EPC 
Value Units 

- 
2.20 

13247.42 
11100 

1013 13 
0 42 
0 70 
0 90 
6 00 

58914 73 
550.45 
47.32 

5338.79 

2.20 
13247.42 

11100 
1013.13 

0 42 
0 70 
090 
6 00 

58914.73 
550.45 
47.32 

5336.79 
- 

EPC 
Selected 

for Hazard 
Calculation (1) 

M 
M 
M 
M 
M 
I.4 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
U 

Intake 
(Non-Cancer) 

Intake 
[Non-Cancer) 

Units 

1 IE-06 mglkg-day 
6 5E-03 mglkg-day 
5.4E-05 mglkg-day 
5.OE-04 mglkg-day 
2 lE-07 mglkg-day 
3.4E-07 mglkg-day 
4 4E-07 mglkg-day 
2 9E-06 mglkg-day 
2.9E-02 mglkg-day 
2 7E-04 mglkg-day 
2 3E-05 mglkg-day 
2.6E-03 mglkg-day 

l.lE-05 mglkg-day 
6.9E-03 mglkg-day 
1.8E-04 mglkg-day 
5 3E-04 mglkg-day 
2 2E-06 mglkg-day 
3.6E-06 mglkg-day 
4.7E-07 mg/kg-day 
3.1E-06 mglkg-day 
3.lE-02 mgikg-day 
2 9E-04 mglkg-day 
2.5E-05 mglkg-day 
2 8E-03 mgikg-day 

Dose (2) 

- 
N/A 

1 .OE+OO 
3 OE-04 
7 OE-02 

N/A 
N/A 

5.OE-03 
5 OE-04 
3 OE-01 
2 3E-02 
7.OE-03 
3 DE-01 

- 
N/A 

2 7E-01 
2 9E-04 
7 OE-02 

N/A 
N/A 

5.OE-05 
1 3E-05 
1.5E-02 
2 3E-02 
1 4E-04 
7.5E-02 

- 
Ital Hazard 

Reference Reference 
Dose Units Zoncentratior 

- 
mg/kgday 
mg/kg-day 
mglkg-day 
mgikg-day 
mgikg-day 
mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mgikg-day 

~~MNw 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkgday 
mglkg-day 
mglkg-day 
mgikg-day 

WkwW 
mglkg-day 

iex Across I 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A NIA 
N/A N/A 
WA N/A 
N/A N/A 
N/A N/A 
N/A N/A 

N/A N/A 
N/A N/A 
NIA N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
NIA N/A 
N/A N/A 

Exposure Ro ?s/Pathways 

Reference 
Concentration 

Units 

Hazard 
Quotient 

- 
N/A 

6.5E-03 
1 BE-01 
7 1 E-03 

N/A 
N/A 

8 8E-05 
5.9E-03 
9 6E-02 
1 2E-02 
3.3E-03 
8.7E-03 

- 
N/A 

2.5E-02 
6 5E-01 
7 5E-03 

N/A 
N/A 

9.3E-03 
2.5E-01 
2 OE+OO 
1 2E-02 
1 8E-01 
3.7E-02 

- 
3.5E+OO 

- 



TABLE 7 10 CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St Julrens Creek - Burning Grounds (Site 5) 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium. Surface Soil 
Exposure Point: Onsite 
Receptor Population Groundskeeper 
Receotor Aae. Adult 

of Potentral 

igestion 

bermal 

4,4-DDE 
Aluminum 
Arsenic 
Barium 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadrum 

lZinc 

14.4-DDE 
Aluminum 
Arsenic 
Barium 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 

Medrum Medrum Route 
EPC EPC EPC 

Value Units Value 

0 37 
9402 50 

25.54 
170 78 

0 22 
0 69 
0 66 
0 37 

17687.50 
178 40 

31 48 
160.34 

0.37 
9402 50 

25.54 
170.78 

0 22 
0.69 
0 66 
0.37 

17687 50 
178.40 

31 48 
160.34 

- 
w’kg 
mgh 
vi&I 
wlkg 
wfkg 
Wkg 
mgW 
mgW 
wfW 
WW 
mgb 
mglkg 

mu% 
wlkg 
Wkg 
mg*g 
mglkg 
wfw 
Wk3 
mm 
mgM 
wfk3 
wlkg 
m-W - 

- 
0 37 

9402.50 
25 54 

170.78 
0 22 
0 69 
0 66 
0 37 

17607 50 
178 40 
31.48 

160.34 
- 

0.37 
9402.50 

25 54 
170.78 

0.22 
0.69 
0.66 
0.37 

17687 50 
178 40 
31.48 

160.34 

EPC 
Selected 

for Hazard 
Calculatron (1) 

Intake 
[Non-Cancer) 

M l.BE-07 
M 4 6E-03 
M 1 2E-05 
M 8.4E-05 
M l.lE-07 
M 3 4E-07 
M 3.2E-07 
M 1 8E-07 
M 8.7E-03 
M 8.7E-05 
M 1.5E-05 
M 7.8E-05 

M 1.9E-06 
M 4 9E-03 
M 4 2E-05 
M 8.9E-05 
M 1.2E-06 
M 3.6E-06 
M 3 4E-07 
M 1.9E-07 
M 9.2E-03 
M 9.3E-05 
M 1 6E-05 
M 8.3E-05 

Intake 
:Non-Cancer) 

Units 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

wfig-day 
mglkg-day 

Reference Reference Reference 
Dose (2) Dose Units >oncentratior 

N/A 
1 OE+OO 
3 OE-04 
7.OE-02 

N/A 
N/A 

5 OE-03 
5.OE-04 
3 OE-01 
2.3E-02 
7.OE-03 
3.OE-01 

N/A 
2.7E-01 
2.9E-04 
7 OE-02 

N/A 
N/A 

5OE-05 
1.3E-05 
1 5E-02 
2 3E-02 
14E-04 
7.5E-02 

- 
rtal Hazard 

mglkg-day N/A N/A 
mglkg-day N/A N/A 
mglkg-day N/A N/A 
mglkg-day N/A N/A 
mglkg-day N/A N/A 
mglkg-day N/A N/A 
mglkg-day N/A N/A 
mglkg-day N/A N/A 
mglkg-day NIA N/A 
mgikg-day N/A N/A 
mglkg-day N/A N/A 
mglkg.day N/A N/A 

mglkg-day N/A N/A 
mg/kg-day N/A N/A 
mglkg-day N/A N/A 
mglkg-day N/A N/A 
mglkg-day N/A N/A 
mgikg-day N/A N/A 
mglkg-day N/A N/A 
mglkg-day N/A N/A 
mglkg-day N/A N/A 
mglkg-day N/A N/A 
mg/kgday N/A N/A 
mglkg-day N/A N/A 

rlex Across, Exposure Rc es/Pathways 

Reference 
Concentration 

Units 

Hazard 
Quotient 

- 
N/A 

4.6E-03 
4 2E-02 
1 2E-03 

N/A 
N/A 

6 4E-05 
3 7E-04 
2 9E-02 
3.8E-03 
2.2E-03 
2.6E-04 

- 
N/A 

1 8E-02 
1 5E-01 
1.3E-03 

N/A 
N/A 

6 8E-03 
1 6E-02 
6 1 E-01 
4 OE-03 
1 2E-01 
l.lE-03 

- 
1 .OE+OO 

- 



TABLE 7 11 .RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek. Burning Grounds (Site 5) 

Exposure 
Route 

Chemical 
of Potential 

Concern 

I 

lgestion 14,4-DDE 

ermal 

Aluminum 
Arsenic 
Barium 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 
Zinc 

4,4-DDE 
Aluminum 
Arsenic 
Barium 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Cadmium 
iron 
Manganese 
Vanadium 
Zinc 5338.79 

Medium Medium 
EPC EPC 

Value Units 

2 20 
13247 42 

11100 
1013 13 

0 42 
0 70 
0 90 
6 00 

58914 73 
550 45 

47 32 
5338 79 

2 20 
13247 42 

111.00 
1013.13 

0 42 
0 70 
0.90 
6.00 

58914.73 
550.45 

47 32 

Route Route 
EPC EPC 

Value Units 

- 
2 20 

13247.42 
11100 

1013 13 
0 42 
0 70 
0 90 
6 00 

58914.73 
550 45 
47 32 

5338.79 
- 

2 20 
13247.42 

111.00 
1013.13 

0 42 
0.70 
0.90 
6 00 

58914.73 
550.45 
47.32 

5338.79 
- 

- 
Wkg 
wb 
wkg 
Wkg 
wlkg 
Wkg 
mglkg 
Wkg 
w/kg 
mglkg 
w/kg 
mglkg 

w&7 
mgncg 
wlkg 
mglkg 
Wkg 
mtMt 
wkI 
wW 
wlkg 
Wkg 
Wki 
=@kg - 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer 

Units 

M 1 OE-11 mglkg-day 
M 6 2E-08 mg/kg-day 
M 5 2E-10 mglkg-day 
M 4.7E-09 mglkg-day 
M 2 OE-12 mglkg-day 
M 3.3E-12 mg&g-day 
M 4 2E-12 mglkg-day 
M 2.8E-11 mglkg-day 
M 2 8E-07 mglkg-day 
M 2.6E-09 mglkg-day 
M 2 2E-IO mglkg-day 
M 2.5E-08 mglkg-day 

M l.lE-05 nWWW 
M 6 9E-03 mglkg-day 
M 1.8E-04 mglkg-day 
M 5.2E-04 mglkg-day 
M 2 2E-06 mgikg-day 
M 3.6E-06 mglkg-day 
M 4.7E-07 mglkg-day 
M 3 IE-06 mglkg-day 
M 3.OE-02 mglkg-day 
M 2.8E-04 mglkg-day 
M 2.4E05 mglkg-day 
M 2.8E-03 mglkg-day 

Reference Reference Reference 
Dose (2) Dose Units :oncentratior 

- 
NIA 

l.OE+OO 
3 OE-04 
7 OE-02 

N/A 
N/A 

5 OE-93 
5 OE-04 
3 OE-01 
2 3E-02 
7 OE-03 
3.OE-01 

- 
N/A 

2 7E-01 
2.9E-04 
7 OE-02 

N/A 
N/A 

5 OE-05 
1.3E-05 
1.5E-02 
2.3E-02 
1.4E-04 
7.5E-02 

- 
rtal Hazard 

whWv N/A NIA 

f’WWay N/A N/A 
mglkg-day N/A N/A 
mglkg-day NIA N/A 
mglkg-day N/A NIA 
mglkgday NIA N/A 
mglkg-day N/A N/A 

WWW N/A N/A 

mghdv NIA N/A 
mglkg-day N/A WA 

wSM-day N/A N/A 
mglkgday N/A N/A 

WMwJv N/A N/A 

Whew NIA N/A 
mgikg-day N/A NIA 

Wb-dw N/A N/A 
mglkg-day N/A NIA 
mglkg-day N/A N/A 

wM-day N/A N/A 

wMf-daY N/A N/A 
mglkgday N/A NIA 
mglkg-day N/A NIA 
mglkg-day N/A NIA 
mg/kg-day N/A N/A 

jex Across, Exposure Rc !s/Pathways 

Reference 
:oncentratior 

Units 

Hazard 
Quotient 

- 
N/A 

6.2E-08 
1 7E-06 
6.8E-08 

N/A 
N/A 

8 4E-10 
5 6E-08 
9.2E-07 
l.lE-07 
3.2E-08 
8.3E-08 

- 
N/A 

2.5E-02 
6 4E-01 
7.5E-03 

N/A 
N/A 

9 3E-03 
2 5E-01 
2.OE+OO 
12E-02 
1.7E-01 
3.7E-02 

- 
3.2E+OO 

- 



TABLE 7.11.CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St. Juliens Creek - Burning Grounds (Site 5) 

Exposure Medium: Surface Soil 

Receptor Population. Construction Worker 

Exposure Chemical 
Route of Potential 

J 
gestion 4,4’-DDE 

Aluminum 
Arsenic 
Barium 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 

IZinc 

ermal 14,4-DDE 
Aluminum 
Arsenic 
Barium 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 

Medrum Medium F<ii;ute Route 
EPC EPC EPC EPC 

Value Unrts Value Units 

0 37 
9402 50 

25 54 
170 78 

0 22 
0 69 
0.66 
0 37 

17687 50 
178.40 

31.48 
160.34 

0.37 
9402.50 

25 54 
170 78 

0.22 
0.69 
0 66 
0.37 

17687.50 
178 40 

31.48 
160.34 

- 
0 37 

9402 50 
25 54 

170 78 
0 22 
0 69 
0 66 
0 37 

17687.50 
178 40 
31.48 

160 34 
- 

0 37 
9402.50 

25 54 
170.78 

0 22 
0.69 
0.66 
0.37 

17687.50 
170 40 
31.48 
160.34 

- 

WQ M 1 7E-12 

w&7 M 4 4E-08 

mglkg M 1 2E-10 

mglkg M 8 OE-10 

mg& M 1 IE-12 

wlkg M 3.2E-12 

w&I M 3 IE-12 

Wkg M 1 8E-12 

mgfig M 8.3E-08 

mgW M 8.4E-10 

mgM M 1.5E-10 

m9n(g M 7.5E-10 

msM M 1.9E-06 

w4M M 4.9E-03 

wW M 4 2E-05 

msM M 8.8E-05 

Wkg M 1 2E-06 

Wkg M 3.6E-06 

w/kg M 3.4E-07 

mg/kg M 1.9E-07 

mm M 9.1 E-03 

mg& M 9.2E-05 

Wkg M 1 6E-05 

wW M 8.3E-05 

EPC 
Selected 

for Hazard 
Calculation (11 

Intake 
(Non-Cancer) 

Intake 
[Non-Cancer) 

Units 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkgday 
mglkg-day 
mglkg-day 
mglkg-day 

wJ@day 
mglkgday 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

WW-W 
mglkg-day 

Reference Reference Reference 
Dose (2) Dose Units :oncentratior 

- 
N/A 

1 OE+OO 
3 OE-04 
7.OE-02 

N/A 
N/A 

5.OE-03 
5.OE-04 
3.OE-01 
2.3E-02 
7.OE-03 
3.OE-01 

N/A 
2.7E-01 
2.9E-04 
7.OE-02 

NlA 
N/A 

5 OE-05 
1.3E-05 
1.5E-02 
2 3E-02 
14E-04 
7.5E-02 

Ital Hazard 

mglkgday N/A N/A 
mglkg-day N/A N/A 
mglkg-day N/A N/A 
mglkg-day NlA NIA 
mgikg-day N/A N/A 
mglkg-day N/A N/A 
mgikg-day N/A NIA 
mglkg-day NIA NIA 
mglkg-day N/A N/A 
mgikg-day NIA N/A 
mglkg-day NlA N/A 

wmt-day N/A WA 

mglkgday N/A N/A 
mglkgday N/A N/A 
mglkg-day N/A N/A 
mglkg-day N/A N/A 
mglkg-day N/A N/A 
mglkg-day N/A N/A 
mglkg-day N/A N/A 
mglkg-day N/A NIA 
mglkg-day N/A N/A 
mglkg-day N/A N/A 
mglkg-day N/A N/A 
mglkg-day N/A N/A 

tex Across Exposure Rc !slPathways 

:oncentratior 
Units 

Hazard 
Quotient 

- 
NIA 

4 4E-08 
4 OE-07 
1 lE-08 

NIA 
N/A 

6 2E-10 
3 SE-09 
2 8E-07 
3 6E-08 
2 lE-08 
2.5E-09 

‘:i--- 
N/A 

1 8E-02 
1 5E-01 
1.3E-03 

N/A 
N/A 

6 8E-03 
1 5E-02 
6.lE-01 
4.OE-03 
1 2E-01 
l.lE-03 

9.2E-01 
- 



TABLE 85RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Burning Grounds (Site 5) 

IScenario Timeframe: Current 

ium: Surface Soil 

Exposure Medium: Surface Soil 
Exposure Point: Onsite 

Receptor Population: Trespasser 

Receotor Aae: Child 

igestion 4.4-DDE 

Aluminum 

Arsenic 

Barium 

Benzo(a)Pyrene 

Benzo(b)Fluoranthenc 

Beryllium 

Cadmium 

Iron 

Manganese 

Vanadium 

Zinc 
14,4-DDE 

emral 1Atuminum 

Arsenic 

Barium 

Benzo(a)Pyrene 

Benzo(b)Fluoranthem 

Beryllium 

Cadmium 

Iron 
Manganese 

Vanadium 

I Zinc 

2.20 mctlkg 
13247.42 m&g 

111.00 mglkg 

1013.13 mgh 

0.42 wlkg 

0.70 mgM 

0.90 witfig 

6.00 mgkt 

58914.73 wh 

550.45 mcth 

47.32 mgh 

5338.79 mgh 

2.20 wh 

Route Route EPC Selected 
EPC EPC for Risk 

Value Units Calculation (I] 

- 
2.20 

13247.42 
111.00 

1013.13 

0.42 
0.70 

0.90 

6.00 

58914.73 
550.45 

47.32 

5338.79 
2.20 

- 
13247.42 

111.00 

1013.13 

0.42 

0.70 

0.90 
6.00 

58914.73 

550.45 

47.32 

5338.79 

wlkg M 

w&3 M 

w&t M 

Wkg M 

mdkg M 

mdkg M 

mg@ M 

Wkg M 

wlkg M 

w&4 M 

mglkg M 

w/kg M 

wb M 

mgk7 M 

w-dkg M 

wtlkg M 

wlkg M 

w&t M 

wlkg M 

wlkg M 

wlb M 

w/kg M 

mdkg M 

msb M 

Intake 

(Cancer) 

- 
3.6E-07 

2.26-03 
1.8E-05 

1.6E-04 

6.9E-08 

l.lE-07 

1.5E-07 

9.8E-07 

9.6E-03 
9.OE-05 

7.7E-06 

8.7E-04 

4.7E-07 
- 

2.9E-04 

2.4E-06 

2.2E-05 

9.1E-09 

l .SE-08 

1.9E-08 

l .JE-07 

1.3E-03 

1.2E-05 

1 .OE-06 

1.2E-04 

Intake Cancer Slope 

(Cancer) Factor 

Units I 
mglkg-day 3.40E-01 

wM!-day N/A 
mglkg-day 1.50E+00 

mglkg-day 

I 
N/A 

mglkg-day 7.30E+OO 

mglkgday 7.30E-01 

Wb-day 4.30E+OO 

mglkgday N/A 

mg/kg-day N/A 

mglkg-day N/A 

mg/kg-day N/A 

mglkgday N/A 

WWW 0.272 
- 
mdb-day N/A 

mglkg-day 1.425 

mglkg-day N/A 

mglkgday N/A 

mglkg-day 

~ 
N/A 

mglkg-day 0.043 

mglkgday N/A 

mglkg-day N/A 

mglkg-day N/A 

mglkg-day N/A 

mglkgday N/A 

- 
Cancer Slope 

Factor Units 

mglkg-day -1 
N/A 

mglkg-day -1 

N/A 

mglkg-day -1 

mglkg-day -1 

mglkg-day -1 
N/A 

N/A 

N/A 

N/A 

N/A 
N/A 

N/A 

mglkg-day -1 

N/A 

mglkg-day -1 

mglkg-day -1 

mglkg-day -1 

N/A 
N/A 

N/A 

N/A 

N/A 

Hal Risk Across All Exposure outes/Pathways 

Cancer 

Risk 

- 
1.2E-07 

N/A 

2.7E-05 

N/A 
5.OE-07 

8.3E-08 

6.3E-07 

N/A 

N/A 

N/A 

N/A 

NIA 
1.3E-07 

- 
NIA 

3.4E-06 

N/A 

NIA 

NIA 

8.4E-10 

NIA 

NIA 
N/A 

N/A 

NIA 

- 
3.2E-05 

- 



TABLE 6.5.CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Burning Grounds (Site 5) 

igestion 

bermal 

4,4’-DDE 
Aluminum 
Arsenic 
Barium 
Benzo(a)Pyrene 
Benzo(b)Fluoranthen 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 
Zinc 

14$-DDE 

Aluminum 
Arsenic 
Barium 
Beruo(a)Pyrene 
Benzo(b)Fluoranthen 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 

Medium Medium -L EPC EPC 

Value Units 

0.37 mg&i 

9402.50 m#g 
25.54 n-at44 

170.78 mgh 
0.22 mdb 
0.69 mgb 
0.66 mdb 
0.37 wh 

17687.50 m&3 
178.40 mgh 
31.46 mdb 

160.34 mgh3 

Route 
EPC 

Value 

Route 
EPC 

Units 

0.37 w/kg 
9402.50 w/kg 

25.54 @t/kg 
170.78 mglkg 
0.22 mght 
0.69 w/kg 
0.66 w/kg 
0.37 wikt 

17687.50 w&d 
178.40 mglkg 
31.48 m7M 
160.34 m&t 
0.37 mdkg 

9402.50 with 
25.54 w&t 
170.78 mgh 
0.22 w&4 
0.69 m/kg 
0.66 msW 
0.37 w/kg 

17687.50 w#g 
I 78.40 w@i 
31.46 wh 
160.34 w/kg 

EPC Selected 
for Risk 

:alculation (1 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
(Cancer) 

- 
6.OE-08 
1 SE-03 
4.2E-06 
2.8E-05 
3.7E-08 
l.lE-07 
l.lE-07 
6.lE-08 
2.9E-03 
2.9E-05 
S.lE-06 
2.6E-05 

8.OE-08 

Z.OE-04 
5.5E-07 
3.7E-06 
4.8E-09 
l .SE-08 
1.4E-08 
a.1 E-09 
3.8E-04 
3.8E-06 
6.8E-07 
3.5E-06 

Intake 
(Cancer) 

Units 

mglkg-day 
mglkgday 
mg/kg-day 
mglkg-day 
mg/kg-day 
mglkgday 
mglkg-day 
mglkg-day 
mg/kg-day 
mg/kg-day 

fWwJay 
WW-day 

w&wW 

mMwW 
mglkg-day 
mglkg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mglkg-day 
mglkg-day 
mg/kg-day 
mg/kg-day 

otal Risk AC 

Cancer Slope 
Factor 

3.40E-01 
N/A 

1 .SOE+OO 
N/A 

7.30E+OO 
7.30E-01 
4.30E+OO 

N/A 
N/A 
N/A 
N/A 
N/A 

0.272 

N/A 
1.425 
N/A 
N/A 
N/A 

0.043 
N/A 
N/A 
N/A 
N/A 
N/A 

;s All Exposure 

Cancer Slope 
Factor Units 

mglkgday -I 
N/A 

mglkg-day -1 
N/A 

mglkgday -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 
mglkg-day -1 

N/A 
mg/kg-day -1 
mglkgday -1 
mglkgday -1 

N/A 
N/A 
N/A 
N/A 
N/A 

outes/Pathways 

Cancer 
Risk 

- 
Z.OE-08 

N/A 
6.2E-06 

N/A 
2.7E-07 
8.2E-08 
4.6E-07 

N/A 
N/A 
N/A 
N/A 
N/A 

- 
2.2E-08 

N/A 
7.9E-07 

N/A 
N/A 
N/A 

6.1E-10 
N/A 
N/A 
N/A 
N/A 
N/A 

7.9E-06 
- 



TABLE 8.7.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Burning Grounds (Site 5) 

~~ 

Receptor Population: Trespasser 

lgestion 4.4-DDE 
Aluminum 
Arsenic 
Barium 
Benzo(a)Pyrene 
Beruo(b)Fluoranthen 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 
Zinc 

~4,4’-DDE 
‘Aluminum 
~Arsenic 
IBarium 
~Benzo(a)Pyrene 
~Benzo(b)Fluoranthen 
iBeryllium 
ICadmium 
~lron 
~Manganese 

1 
Vanadium 

liinc 

Medium Medium Route Route EPC Selected 
EPC EPC EPC EPC for Risk 
Value Units Value Units Zalculation (1) 

I 

2.21 w/kg 
13247.4242 w/kg 

111 m&a 
1013.12829 w/kg 
0.42165561 w/kg 

0.7 m/kg 
0.90114403 mdh 

6 w/kg 
58914.731 w/kg 

550.450801 w/kg 
47.3195245 mdh 

111 mgM 
1013.12629 w&4 
0.42165561 msM 

0.7 wtlkg 
0.90114403 w&4 

6 ms&t 
58914.731 w/kg 

550.460801 w/kg 
47.3195245 w/kg ---_ -- .-. 
3YJtl.lY4Z4 m&3 

- 
2.20 

13247.42 
111.00 

1013.13 
0.42 
0.70 
0.90 
6.00 

58914.73 
550.45 
47.32 

5338.79 
- 

2.20 
13247.42 

111.00 
1013.13 

0.42 
0.70 
0.90 
6.00 

58914.73 
550.45 
47.32 

5338.79 
- 

Intake 
(Cancer) 

mgh M 1.5E-07 
w&t M 9.2E-04 
w/kg M 7.7E-06 
w/kg M 7.1E-05 
w/kg M 2.9E-08 
w/kg M 7.?E-07 
mg/kg M 6.3E-08 

wit/kg M 6.6E-06 
w/kg M 6.5E-02 
m&it M 3.8E-05 
w/kg M 5.2E-05 
w/kg M 5.9E-03 

W&4 M 8.9E-07 
w/kg M 5.4E-04 
mgkit M 1.4E-05 
w&4 M 4.1E-05 
mgh M 1.7E-07 
m/kg M 2.8E-07 
mgfig M 3.6E-08 
w&t M 2.4E-07 
w/kg M 2.4E-03 
wM M Z.ZE-05 

mgh M 1.9E-06 
mg/kg M 2.2E-04 

Intake 
(Cancer) 

Units 

edbW 
mglkg-day 
mglkgday 
mglkgday 
mglkgday 
mglkg-day 
mglkgday 
mglkgday 
mglkgday 
mg/kg-day 
mglkgday 
wkday - 
wdWW 
wt&vJay 
mglkg-day 
mglkg-day 
mglkgday 
mglkg-day 
mglkgday 
mglkgday 
mglkg-day 
mglkgday 
mglkg-day 
mglkg-day 

,tal 

Cancer Slope Cancer Slope 
Factor Factor Units 

3.40E-01 
N/A 

1.50E+OO 
N/A 

7.30E+OO 
7.30E-01 
4.30E+OO 

N/A 
N/A 
N/A 
N/A 
N/A 

0.272 
N/A 

1.425 
N/A 
N/A 
N/A 

0.043 
N/A 
N/A 
N/A 
N/A 
N/A 

is All Exposure 

mglkgday -1 
N/A 

mglkg-day -1 
N/A 

mg/kg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 

mglkg-day -1 
N/A 

mg/kg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 
N/A 

0uteslPathways 

Cancer 
Risk 

- 
5.2E-08 

N/A 
l.ZE-05 

N/A 
Z.lE-07 
5.6E-07 
2.7E-07 

N/A 
N/A 
N/A 
N/A 
N/A 

- 
2.4E-07 

N/A 
Z.OE-05 

N/A 
N/A 
N/A 

1.6E-09 
N/A 
N/A 
N/A 
N/A 
N/A 

- 
3.3E-05 

- 



TABLE 6.7.CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Burning Grounds (Site 5) 

cenario Timeframe: Current 

gestion 

ermal 

4.4’-DDE 
Aluminum 
Arsenic 
Barium 
Beruo(a)Pyrene 
Benzo(b)Fluoranthen 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 

IZinc 

14,4’-DDE 
Aluminum 
Arsenic 
Barium 
Beruo(a)Pyrene 
Beruo(b)Fluoranthen 
Beryllium 
Cadmium 
iron 
Manganese 
Vanadium 
Zinc 

Route Route 
EPC EPC 

Value Units 

0.37 f-m/kg 
9402.50 mg/kg 

25.54 w/h 
I 70.78 mg/kg 
0.22 w/kg 
0.69 mgk! 
0.66 w/kg 
0.37 v/kg 

17687.50 mg/kg 
178.40 w/kg 
31.48 w/kg 
160.34 w/kg 
0.37 w/kg 

9402.50 w/kg 
25.54 w/kg 
i 70.78 m/kg 
0.22 mg/kg 
0.69 w&3 
0.66 mg/kg 
0.37 w/kg 

17687.50 w/kg 
178.40 mdkg 
31.48 mg/kg 
160.34 w#s 

EPC Selected 
for Risk 

>alculation (1 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
(Cancer) 

- 
2.6E-08 
6.6E-04 
1.8E-06 
l.ZE-05 
1.6E”08 
7.5E-07 
4.6E-08 
4.1E-07 
1.9E-02 
l.ZE-05 
3.4E-05 
1.6E-04 

- 
1.5E-07 
3.8E-04 
3.3E-06 
6.9E-06 
9.1E-08 
2.8E-07 
2.7E-08 
1.5E-08 
7.2E-04 
7.2E-06 
1.3E-06 
6.5E-06 

Intake 
(Cancer) 

Units 

mglkgday 
mglkg-day 
mglkg-day 
mglkg-day 
mglkgday 
mglkg-day 
mglkg-day 
mglkg-day 
mglkgday 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkgday 
mglkgday 
mglkgday 
mglkg-day 
mglkgday 
mglkg-day 
mg/kg-day 
mglkgday 
otal Risk AC 

Cancer Slope 
Factor 

3.40E-01 
N/A 

1.50E+OO 
N/A 

7.30E+OO 
7.30E-01 
4.30E+OO 

N/A 
N/A 
N/A 
N/A 
N/A 

0.272 
N/A 

1.425 
N/A 
N/A 
N/A 

0.043 
N/A 
N/A 
N/A 
N/A 
NIA 

s All Exposure 

Cancer Slope 
Factor Units 

mglkg-day -1 
N/A 

mglkg-day -1 
N/A 

mg/kg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 

mglkg-day -1 
N/A 

mglkg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 
N/A 

0uteslPathways 

Cancer 
Risk 

- 
8.7E-09 

N/A 
2.7E-06 

N/A 
1 .lE-07 
5.5E-07 
Z.OE-07 

N/A 
N/A 
N/A 
N/A 
N/A 

- 
4.1E”08 

N/A 
4.7E-06 

N/A 
N/A 
N/A 

l.lE-09 
N/A 
N/A 
N/A 
N/A 
N/A 

- 
8.3E-06 



\ 
i 

TABLE 8.8.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Burning Grounds (Site 5) 

Receptor Population: Resident 

ermal 

Zinc 

14,4-DDE 

Aluminum 

Arsenic 

Barium 

Benzo(a)Pyrene 

Benzo(b)Fluoranthen 

Berytlium 

Cadmium 
iron 

Manganese 

Vanadium 

Zinc 

Medium Medium Route 

EPC EPC EPC 

Value Units Value 

I 

2.21 w/kg 
13247.424; 

111 

1013.12826 

0.42165561 

0.i 

0.9011440: 
f 

58914.731 

556.450801 

47.3195245 
5338.79424 

2.i 

13247.4241 

ill 

ioi3.i2826 

0.42165561 
0.7 

0.9011440: 

e 

58914.731 
550.450801 

47.3195245 
5338.79424 

w/kg - 
w/b 
Wht 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wlkg 
mgkt 
w&t 
w&t 

2.20 
13247.42 

111.00 

1013.13 

0.42 

0.70 

0.90 

6.00 

58914.73 

550.45 

47.32 
5338.79 

2.20 

13247.42 

111.00 

1013.13 

0.42 

0.70 

0.90 

6.08 

58914.73 

550.45 

47.32 
5338.79 

EPC Selected 

for Risk 

:alculation (1: 

Intake 

(Cancer) 

M 2.4E-06 

M 1.5E-02 
M l .ZE-04 
M 1 .lE-03 
M 4.6E-07 
M 7.7E”07 
M 9.9E-07 
M 6.6E”06 

M 6.5E-02 
M 6.OE-04 
M 5.2E-05 
M 5.9E-03 

M 3.2E-66 
M 1.9E-03 
M 7.7E-06 

M 1.5E-04 
M 6.1E-07 
M 1 .OE-O8 
M 1.3E-07 
M 8.7E-07 
M 8.8E-03 
M 8.OE”05 
M 6.9E-08 
M 7.8E”04 

Intake 

(Cancer) 

Units 

- 
mglkg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkgday 

mglkg-day 

mglkg-day 

mglkgday 
mglkg-day 

mglkgday 

wkwfay 
mglkg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 
mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 
I 
I 
Total Risk AC 

Cancer Slope Cancer Slope 
Factor Factor Units 

3.40E-01 mglkg-day -1 
N/A N/A 

1.50E+OO mglkg-day -1 
N/A N/A 

7.30EtOO mglkg-day -1 
7.30E-01 mglkgday -1 
4.30E+OO mglkg-day -1 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

0.272 N/A 
N/A N/A 

1.425 mglkg-day -1 

N/A N/A 
N/A mglkg-day -1 
N/A mglkg-day -1 

0.043 mglkg-day -1 
N/A N/A 
NlA N/A 
N/A N/A 
N/A N/A 
N/A N/A 

is All Exposure outes/Pathways 

Cancer 

Risk 

- 
8.2E”07 

N/A 

1.8E-04 

N/A 

3.4E-06 
56E-07 

4.2E-08 

N/A 

N/A 
N/A 

N/A 
N/A 

- 
8.7E-07 

N/A 

1 .lE-05 

N/A 

N/A 

N/A 

56E-09 

N/A 

N/A 

N/A 
N/A 

N/A 

- 
Z.OE-04 



TABLE 88.CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Burning Grounds (Site 5) 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Onsite 
Receptor Population: Resident 
Receotor Aae: Child 

Exposure 
Route 

Chemical 
of Potential 

Concern 

rgestion 

ermal 

I 

14,4-DDE 
Aluminum 
Arsenic 
Barium 
Beruo(a)Pyrene 
Benzo(b)Fluoranthen 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 
Zinc 

14.4-DDE 
Aluminum 
Arsenic 
Barium 
Beruo(a)Pyrene 
Benzo(b)Fluoranthen 
Berytlium 
Cadmium 
Iron 
Manganese 
Vanadium 
Zinc 

Route Route EPC Selectee 
EPC EPC for Risk 

Value Units Calculation (1 

0.37 
9402.50 

25.54 
170.78 
0.22 
0.69 
0.66 
0.37 

17687.60 
178.40 
31 A8 
160.34 

0.37 
9402.50 

25.54 
170.78 
0.22 
0.69 
0.66 
0.37 

17687.50 
178.40 
31.48 
160.34 

M 4.0E-67 
M 1 .OE-O2 
M 2.8E-05 
M 1.9E-04 
M 2.5E-07 
M 7.5E-07 
M 7.2E-07 
M 4.1 E-07 
M 1.9E-02 
M 2.OE-04 
M 3.4E-05 
M 1.8E-04 

M 5.4E-07 
M 1.4E-03 
M 1.8E-06 
M 2.5E-05 
M 3.3E-07 
M 1 .OE-06 
M 9.5E-08 
M 5.4E-08 
M 2.6E-03 
M 2.6E-05 
M 4.6E-06 
M 2.3E-05 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

mglkgday 3.40E-01 mglkgday -1 
mglkg-day N/A N/A 
mglkg-day 1.50E+OO mglkg-day -1 
mglkg-day N/A N/A 

wthvW 7.30E+OO mg/kg-day -1 
mglkg-day 7.30E-01 mglkgday -1 
mglkgday 4.30E+OO mglkg-day -1 
mglkgday N/A N/A 
mglkg-day N/A N/A 
mglkg-day N/A N/A 
mglkg-day N/A N/A 
wM-W N/A N/A 

w&wW 0.272 N/A 
mg/kg-day N/A N/A 
mglkg-day 1.425 mglkg-day -1 
mglkg-day N/A N/A 
mglkg-day N/A mglkg-day -1 
mglkgday N/A mglkg-day -1 
mglkg-day 0.043 mglkgday -1 
mglkg-day N/A N/A 
mglkg-day N/A N/A 
mglkg-day N/A N/A 

w&vJay N/A N/A 
mglkg-day N/A N/A 

,tal rs All Exposure outes/Pathways 

Cancer Slope Cancer Slope 
Factor Factor Units 

Cancer 
Risk 

- 
1.4E-07 

N/A 
4.2E-05 

NIA 
1.8E-06 
5.5E-07 
3.lE-06 

N/A 
N/A 
N/A 
N/A 
N/A 

- 
1.5E-07 

N/A 
2.5E-06 

N/A 
N/A 
N/A 

4.lE-09 
N/A 
N/A 
N/A 
N/A 
N/A 

- 
5.OE-05 

- 



TABLE 8.9.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Burning Grounds (Site 5) 

(Scenario Timeframe: Current 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Onsite 
Receptor Population: Resident 
Receptor Age: Adult 

Exposure 

rgestion 

Chemical 
of Potential 

Concern 

, 
14.4-DDE 
Aluminum 
Arsenic 
Barium 
Benzo(a)Pyrene 
Beruo(b)Fluoranthen 
Beryllium 
Gadmium 
‘Iron 

Vanadium 
Zinc 

4,4-DDE 
Aluminum 
Arsenic 
Barium 
Bemo(a)Pyrene 
Benzo(b)Fluoranthen 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 
lzlnc 

Medium Medium 7 EPC EPC 
Value Units 

Route 
EPC 

Value 

2.2 w/kg 2.20 
13247.4242 wk3 13247.42 

111 w/kg 111.00 
1013.12829 w/kg 1013.13 
0.42165561 mg/kg 0.42 

0.7 m/kg 0.70 
0.90114403 w/kg 0.90 

6 mglkg 6.00 
58914.731 w/kg 58914.73 

550.450801 w/kg 550.45 
47.3195245 w/kg 47.32 
5338.79424 w/kg 5338.79 

2.2 msM 2.20 
13247.4242 w&4 13247.42 

111 Wkg 111.00 
1013.12829 m@g 1013.13 
0.42165561 mg/kg 0.42 

0.7 w/kg 0.70 
0.90114403 w/kg 0.90 

6 w/h 6.00 
58914.731 w/kg 58914.73 

550.450801 w/kg 550.45 
47.3195245 wh 47.32 
““_.I 7 T 291217g.q” mg,kg 5338.79 

Route 
EPC 

Units 

w/kg 
WM 
w/kg 
w&i! 
w/kg 
w/kg 
w/kg 
mdkg 
w/kg 
mglkg 
mgka 
w/kg 

msh 
w/kg 
w/kg 
wcg 
mgh 
msb 
msb 
mgh 
mgkd 
w/kg 
mg/kg 
mglkg 

EPC Selected 
for Risk 

:alculation (1) 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
(Cancer) 

- 
1 .OE-06 
6.2E-03 
5.2E-05 
4.8E-04 
2.OE-07 
3.3E-07 
4.2E-07 
2.8E-06 
2.8E-02 
2.6E-04 
2.2E-05 
2.5E-03 

6.OE-06 
3.6E-03 
9.7E-05 
2.8E-04 
l.lE-06 
1.9E-06 
3.6E-08 
2.4E-07 
2.4E-03 
2.2E-05 
1.9E-06 
.x-l- n4 ‘.LE‘VL) 

- 

Intake 
(Cancer) 

Units 

mglkgday 
mglkg-day 
mglkg-day 

~g@W 
mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

wWW 
mglkg-day 
mglkg-day 

wMday 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkgday 
mglkg-day 
mgikg-day 
mglkgday 
mglkgday 
mg/kg-day 

otal Risk AC 

Cancer Slope 
Factor 

3.40E-01 
N/A 

1.50E+OO 
N/A 

7.30E+OO 
7.30E-01 
4.30E+oo 

N/A 
N/A 
N/A 
N/A 
N/A 

0.272 
N/A 

1.425 
N/A 
N/A 
N/A 

0.043 
N/A 
N/A 
N/A 
N/A 
. .,. ,“,A 

s All Exposure 

Cancer Slope 
Factor Units 

mglkg-day -1 
N/A 

mglkg-day -1 
N/A 

mglkg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 

mglkg-day -1 
N/A 

mglkg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 
. . . . 
N/A 

outes/Pathways 

Cancer 
Risk 

- 
3.5E-07 

N/A 
7.8E-05 

N/A 
1.4E-06 
2.4E-07 
1.8E-06 

N/A 
N/A 
N/A 
N/A 
N/A 

1.6E-06 
N/A 

1.4E-04 
N/A 
N/A 
N/A 

1.6E-09 
N/A 
N/A 
N/A 
N/A 
_... 
N/A 

- 
2.2E-04 

- 



TABLE 8.9.CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Burning Grounds (Site 5) 

cenario Timeframe: Current 

Exposure 
Route 

gestion 

Chemical 
of Potential 

4,4-DDE 
Aluminum 
Arsenic 
Barium 
Bemo(a)F’yrene 
Beruo(b)Fluoranthen 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 
Zinc 

4.4-DDE 
Aluminum 
Arsenic 
Barium 
Beruo(a)Pyrene 
Benzo(b)Fluoranthen 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 
Zinc 

ermal 

Medium 
EPC 

Value 

Medium Route 
EPC EPC 

Units Value 

t 
0.371 w/kg 

9402.50 w/kg 

25.54 mdkg 
170.78 w/kg 

0.22 w/kg 
0.69 w/kg 
0.66 mgh 
0.37 w/kg 

17687.60 w/kg 
178.40 mglkg 
3148 mdkg 

Route 
EPC 

Units 

0.37 w/kg 
9402.50 n-w/kg 

25.54 w/kg 
170.78 w/kg 
0.22 mglkg 
0.69 mglkg 
0.66 w/kg 
0.37 w/kg 

17687.50 w/kg 
178.40 m&i! 
31.48 w/kg 
160.34 mglkg 
0.37 w/kg 

9402.50 w/kg 
25.54 r&!/kg 
170.78 w/kg 
0.22 w/kg 
0.69 mglkg 
0.66 m-&g 
0.37 mg/kg 

1768?.SU w/kg 
178.40 w/kg 
31.48 w/kg 
160.34 ma/kg 

EPC Selected 
for Risk 

Calculation (1) 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
(Cancer) 

1.7E-07 
4.4E-03 
1.2E-05 
8.OE-05 
l.lE-07 
3.2E-07 
3.1E-07 
1.8E-07 
8.3E-03 
8.4E-05 
1.5E-05 
7.5E-05 

1 .OE-06 
2.6E-03 
2.2E-05 
4.7E-05 
6.1E-07 
1.9E-06 
2.7E-08 
1.5E-08 
7.2E-04 
7.2E-06 
1.3E-06 
6.5E-06 

Intake 
(Cancer) 

Units 

mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkgday 
mg/kg-day 
mglkg-day 
mglkgday 
mg/kg-day 
mglkgday 
mglkgday 
mglkgday 

mglkgday 
mglkgday 
mglkg-day 
mg/kg-day 
mglkg-day 
mglkgday 
mglkgday 
mg/kg-day 
mglkgday 
mg/kg-day 
mglkg-day 
mglkg-day 

otal Risk AC 

Cancer Slope 
Factor 

3.40E01 
N/A 

1.50E+OO 
N/A 

7.30E+OO 
7.30E-01 
4.30E+OO 

N/A 
N/A 
N/A 
N/A 
N/A 

0.272 
N/A 

1.425 
N/A 
N/A 
N/A 

0.043 
N/A 
N/A 
N/A 
N/A 
N/A 

s All Exposure 

Cancer Slope 
Factor Units 

mglkg-day -1 
N/A 

mglkg-day -1 
N/A 

mglkg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 

mg/kg-day -1 
N/A 

mglkg-day -1 
mg/kg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 
N/A 

outes/Pathways 

Cancer 
Risk 

- 
5.9E-08 

N/A 
1.8E-05 

N/A 
7.7E-07 
2.4E-07 
1.3E-06 

N/A 
N/A 
N/A 
N/A 
N/A 

2.7E-07 
N/A 

3.2E-05 
N/A 
N/A 
N/A 

l.lE-09 
N/A 
N/A 
N/A 
N/A 
N/A 

- 
5.2E-05 

- 



TABLE 8.10.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Burning Grounds (Site 5) 

cenario Timeframe: Future 1 
ium: Surface Soil 

Exposure Medium: Surface Soil 
Exposure Point: Onsite 

Receptor Population: Groundskeeper 

[Receptor Age: Adult 

Ngestion 

ermal 

4,4-DDE 

Aluminum 

Arsenic 

Barium 

Benzo(a)Pyrene 
Benzo(b)Fluoranthent 

Beryllium 
Cadmium 

iron 

Manganese 

Vanadium 
IZinc 

14,4-DDE 

Arsenic 

Barium 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Cadmium 

Iron 

Manganese 

Vanadium 

Zinc 

Route 

EPC 

Value 

Route 

EPC 

Units 

2.20 m9k9 
13247.42 wk! 

111.00 Wkg 
1013.13 ma/kg 

0.42 wth 
0.70 mctb 
0.90 mctlkg 
6.00 m&t 

58914.73 mdkg 
550.45 mdkg 
47.32 mdkg 

5338.79 mg/k9 

2.20 m9h 
13247.42 mdkg 

111.00 wh 
1013.13 Wkt 

0.42 mgk9 
0.70 w/kg 
0.90 mdkg 
6.00 m&t 

56914.73 Wb 
550.45 w/kg 
47.32 mdkg 

5338.79 mglkg 

EPC Selectee 

for Risk 

Calculation (1 

M 

M 
M 

M 

M 

M 
M 

M 

M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 
(Cancer) 

- 
3.8E-07 

2.3E-03 

1.9E-05 

1.8E-04 

7.4E-08 

1.2E-07 
1.6E-07 

1 .OE-06 

1 .OE-02 

9.6E-05 

8.3E-06 
9.3E-04 

- 
4.lE-06 

2.5E-03 

6.6E-05 

1 .QE-04 

7.6E-07 

1.3E-06 

1.7E-07 

l.lE-06 

l.lE-02 

1 .OE-04 

S.SE-06 

Q.QE-04 

Intake I Cancer Slope 

(Cancer) Factor 

Units 

mglkg-day 3.40E-01 

mgikg-day N/A 

mg/kg-day 150E+OO 

mgikg-day 

~ 
N/A 

mglkg-day 7.30E+OO 

mgikg-day 7.30E-01 

mglkg-day 4.30E+OO 

mglkg-day N/A 

mglkg-day N/A 

mglkg-day N/A 

mQ/kg-day N/A 

mglkg-day N/A 
- 
m9h-W 0.272 

wMtday N/A 

mglkg-day 1.425 

mglkg-day N/A 

mglkg-day WA 

mg~9-W 

I 
N/A 

mg/kg-day 0.043 

mglkg-day N/A 

mglkg-day N/A 

mglkg-day N/A 

mQ/kg-day N/A 

mglkg-day N/A 

- 
Cancer Slope 

Factor Units 

mglkg-day -1 

N/A 
mglkg-day -1 

N/A 

mglkg-day -1 

mglkg-day -1 
mglkgday -1 

N/A 

N/A 

N/A 
N/A 
N/A 

N/A 

N/A 

mgfkgday -1 

N/A 

mglkg-day -1 

mglkgday -1 

mglkgday -1 

N/A 

N/A 

N/A 

N/A 

N/A 

)tal Risk Across All Exposure oules/Pathways 

Cancer 

Risk 

- 
1.3E-07 

N/A 

2.9E-05 

N/A 
5.4E-07 

8.9E-08 

6.8E-07 

N/A 

N/A 

N/A 

N/A 
N/A 

- 
l.lE-06 

N/A 

9.4E-05 

N/A 

N/A 

N/A 

7.2E-09 

N/A 

N/A 

NIA 

N/A 

N/A 

- 
1.3E-04 

- 



TABLE 8.lO.CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Burning Grounds (Site 5) 

cenario Timeframe: Future 

II 
Receptor Age: Adult 

lgestion 

vrmal 

4.4-DDE 
Aluminum 
Arsenic 
Barium 
Benzo(a)Pyrene 
Benzo(b)Fluoranthen 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 
Zinc 

4,4’-DDE 
Aluminum 
Arsenic 
Barium 
Benzo(a)Pyrene 
Benzo(b)Fluoranthen 
Beryllium 
Cadmium 
Iron 
Manganese 
Vanadium 

wW 
wtk4 
mglkg 
w&t 
wh 
w/kg 
wlkg 
mglkg 
mgMt 
mg/kg 

Route Route EPC Seledec 
EPC EPC for Risk 

Value Units :alculation (1 

- 
0.37 

9402.50 
25.54 
170.78 
0.22 
0.69 
0.66 
0.37 

17687.50 
178.40 
31.48 
160.34 

0.37 
9402.50 

25.54 
170.78 
0.22 
0.69 
0.66 
0.37 

17687.50 
178.40 
31.48 
160.34 

- 

mdkg M 

m&t M 

mgh M 

m@kg M 

mgh M 

mglkg M 

mgh M 

w&t M 

w&t M 

n-d&t M 

wlkg M 

Wkg M 

w&t M 

wttlkg M 

mgkt M 

mglkg M 

Wkg M 

w/kg M 

mtMt M 

m&g M 

with M 

mglkg M 

wlkg M 

mglkg M 

Intake 
(Cancer) 

6.4E-08 
1.6E-03 
45E-06 
3.OE-05 
3.9E-08 
1.2E-07 
l.lE-07 
6.5E-08 
3.1E-03 
3.lE-05 
5.5E-06 
2.8E-05 

6.8E-07 
1.7E-03 
1.5E-05 
3.2E-05 
4.2E-07 
1.3E-06 
1.2E-07 
6.9E-08 
3.3E-03 
3.3E-05 
58E-06 
3.OE-05 

Intake 
(Cancer) 

Units 

- 
mglkg-day 
mg/kg-day 
mglkg-day 
mglkgday 
mglkgday 
mg/kg-day 
mglkg-day 
mglkgday 
mg/kg-day 
mglkgday 
mglkg-day 
mglkg-day 
- 
WWW 
mg/kg-day 
mg/kg-day 
mglkg-day 

WWJay 
wkt-dw 
mglkgday 
mg/kg-day 
mglkg-day 
mglkg-day 
mglkgday 
mg/kg-day 

,tal 

Cancer Slope Cancer Slope 
Factor Factor Units 

3.40E-01 mglkg-day -1 
N/A N/A 

1 SOE+OO mglkg-day -1 
N/A N/A 

7.30E+OO mglkgday -1 
7.30E-01 mglkg-day -1 
4.30E+OO mglkg-day -1 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

0.272 N/A 
N/A N/A 

1.425 mg/kg-day -1 
N/A N/A 
N/A mglkgday -1 
N/A mglkg-day -1 

0.043 mg/kg-day -1 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

;s All Exposure .outes/Pathways 

Cancer 
Risk 

- 
2.2E-08 

N/A 
6.7E-06 

N/A 
2.9E-07 
8.8E-08 
4.9E-07 

N/A 
N/A 
N/A 
N/A 
N/A 

- 
I .QE-07 

N/A 
2.2E-05 

N/A 
N/A 
N/A 

5.2E-09 
N/A 
N/A 
N/A 
N/A 
N/A 

2.9E-05 
- 



Site 5 

Surface Soil to Groundwater 



UodM EMa L- 

-I I 

d- 
c- 



Site 5 

Surface Soil to Air 



LAS I - (1) 
-- 
-- 





IL I - (0 
-- 
-- 

- 
1 T 

- 



TABLE 3.4 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

St. Juliens Creek _ Burning Grounds (Site 5) 

Units I Arithmetic 

msN 5.08 

Wkg 180 89 

w&t 0.42 

w&l 15773 75 

Wkg 97 97 

w&2 19 735313 

I 

95% UCL of 
Normal 

Data 

N/A 27900 

N/A 18.6 

N/A 270 

N/A 15 

N/A 58000 

N/A 269 

N/A 75 2 

Maximum 
Detected 

Concentration 

Maximum 
er Qualifi 

EPC 
Units 

Reasonable Maximum Exposure 

Medium 
EPC 

Value 

27900 00 

18.60 

0.27 

1.50 

58.00 

0 27 

75 20 

Medium Medium Medium 
EPC EPC 

Rationale Value 

(1) 8842.31 

(1) 5.08 

(1) 0 18 

(1) 0 42 

(1) 15.77 

(1) 0.10 

(1) 19.74 

J m@s 
mgM 
mg& 
w/kg 
mglkg 
wlkg 

Statistic 

Max 

Max 

Statistw Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N), 95% UCL of Log-transformed Data (95% UCL-T), Mean of Log-transformed Data (Mean-T); 
Mean of Normal Data (Mean-N) 

- 
T Central Tendency 

Medium 
EPC 

Statistic 
- 

Mean 

Mean 

Mean 

Mean 

Mean 

Mean 

Mean 

(1) 
(1) 
(II 

_; 

(1) 
(1) 
(1) 

(1) As stated rn the Risk Assessment Assumptions Document presented rn Appendrx G of this report, exposure pornt concentrations for this media will consist of the maximum detected concentration and the mean. 

2l23i98 



TABLE 4.12 

VALUES USED FOR DAtLY INTAKE CALCULATIONS 

St. Juliens Creek - Burning Grounds (Site 5) 

enario Timeframe: Future 

Receptor Age Adult 

Parameter 
Code 

Parameter Definitron 

cs 

IRS 

EF 

ED 

CFl 

BW 

AT-C 

AT-N 

cs 

CFl 

SA 

AF 

AB 

EF 

ED 

BW 

AT-C 

AT-N 

Chemical Concentration in Sorl 

Ingestion Rate of Soil 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

Body Werght 

Averaging Trme - Cancer 

Averaging Time - Non-Cancer 

Chemical Concentration in Soil 

Conversion Factor 

Skin Surface Area AvarIable for Contact 

Soil to Skin Adherence Factor 

Absorption Factor 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time-Cancer 

Averaging Time - Non-Cancer 

Unrts 

mdkg 
mglday 

days/year 

years 

kc&w 

kg 

days 

days 

m9MI 

Ww 

cm’ 

mglcm’ 

unitless 

days/year 

years 

kg 

days 

days 

RME 
Value 

See Table 3 

480 

250 

25 

1 .OOE-06 

70 

25,550 

9,125 

See Table 3 

l.OOE-06 

5,300 

1 

:hemical-specific 

250 

25 

70 

25,550 

9,125 

RME 
Ratronale/ 
Reference 

See Table 3 

VADEQ, 1997 

EPA, 1991 

EPA, 1991 

NA 

EPA, 1991 

EPA, 1969 

EPA, 1989 

See Table 3 

NA 

EPA, 1992 

EPA, 1992 

EPA, 1995 

EPA, 1991 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1989 

CT 
Value 

See Table 3 

480 

250 

25 

1 OOE-06 

70 

25,550 

9,125 

See Table 3 

1 .OOE-06 

5,300 

1 

chemical-specific 

250 

25 

70 

25,550 

9,125 

CT Intake Equation/ 
Rationale/ Model Name 
Reference 

See Table 3 Chronic Daily Intake (CDI) (mg/kgday)= 

VADEQ, 1997 CSxlRxEFxEDxCF1xliBWxt/AT 

EPA, 1991 

EPA, 1991 

NA 

EPA, 1991 

EPA, 1989 

EPA, 1989 

See Table 3 Chronic Daily Intake (CDI) (mg/kg-day)= 

NA CSxCFl xSAxAFxABxEFxEDxl/i3Wx l/AT 

EPA, 1992 

EPA, 1992 

EPA, 1995 

EPA, 1991 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1989 

EPA, 1969 Risk Assessment Guidance for Superfund Vol 1: Human Health Evaluatron Manual, Part A OERR. EPAI540/1-89/602 

EPA 1991: Risk Assessment Guidance for Superfund. Vol 1. Human Health Evaluation Manual -Supplemental Guidance, Standard Defauk Exposure Factors Interim Final, DswER Directive 9285.6.03, 

EPA, 1992: Dermal Exposure Assessment Principles and Applrcations. EPiV668/8-91101lB 

EPA, 1995. Assessing Dermal Exposure from Soil, Technical Guidance manual, Region III, EPA/903-K95-&l3 

VADECI, 1997: Value provided by Pat McMurray, Virginia Department of Environmental Quality, dunng St Juliens Creek risk assessment assumptions conference call on November 20, 1997 

?I23198 



Chemical 
of Potential of Potential 

Concern 

Chronic/ 
Subchronic 

Oral RfD Oral RfD --L Value Units 

Arsenic 

Benzo(a)Pyrene 

Beryllium 

Iron 

Manganese 

Vanadium 

Chronic 

Chronic 

NIA 

Chronic 

Chronic 

Chronic 

Chronic 

N/A = Not Applicable N/A = Not Applicable 
RBC = Risk-besed Concentration Table 
IRIS = Integrated Risk Information System 
HEAST = Health Effects Assessment Summary Tables 

TABLE 5.4 
NON-CANCER TOXICITY DATA - ORAUDERMAL 

St. Juliens Creek - Burning Grounds (Site 5) 

Oral to Dermal 
Adjustment Factor 

0.27 3E-01 

0.95 3E-04 

NIA N/A 

0.01 SE-05 

0.05 2E-02 

1 .oo 2E-02 

0.02 1 E-04 

Adjusted 
Dermal 

RfD 

Units 

mglkglday 

mglkglday 

N/A 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

Primary 
Target 
Organ 

NIA 

Skin 

NIA 

NOAEL 

N/A 

NOAEL 

NOAEL 

Uncertainty/Modifying 
Factors 

NIA 

3 

N/A 

loo 

100 

2 

100 

Sources of RfD: 
Target Organ 

RBC:NIA 

IRIS 

NIA 

IRIS 

IRIS 

IRIS 

HEAST 

Dates of RfD: 
Target Organ 
(MMIDDIW) 

1 O/7/97 

11117197 

N/A 

11117/97 

11117/97 

11117197 

07l00197 

2123198 



TABLE 6.4 
CANCER TOXICITY DATA - ORAUDERMAL 
St. Juliens Creek - Burning Grounds (Site 5) 

Chemical 
of Potential 

Concern 

Oral Cancer Slope Factor 

N/A 
1.5E+CKl 
7.3Eao 
4.3E+OO 

N/A 
N/A 

N/A 

Oral to Dermai 
Adjustment 

Factor 

N/A 
0.95 
N/A 
0.01 
N/A 
N/A 

N/A 

IRIS = Integrated Risk Information System 
HEAST= Health Effects Assessment Summary Tables 
NCEA= National Center for Environmental Assessment 

Adjusted Dermal 
Cancer Slope Factor 

N/A 
1.4E+O6 

N/A 
4.3E-02 

N/A 
N/A 

N/A 

Units 

I 

Weight of Evidence/ 

I 

Source 

I 

Date 
Cancer Guideline (MMIDDIYY) 

Description 

N/A N/A N/A N/A 
mg/kg-day -1 A IRIS 1 Ill 7197 
mglkg-day -1 82 IRIS 1 Ill 7197 
mglkg-day -1 82 IRIS 11 I1 7197 

N/A N/A N/A N/A 
N/A N/A N/A N/A 

N/A N/A N/A 

I I 

N/A 

EPA Group: 
A - Human carcinogen 
Bl - Probable human carcinogen - indicates that limited human data are available 
92 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 

Weight of Evidence: 
Known/Likely 
Cannot be Determined 
Not Likely 

‘23198 



Receptor Population, Construction Worker 

Exposure Chemical 
Route of Potential 

Medium 
EPC 

Medium 
EPC 

Concern 1 Value / Units 

IVanadium I 75.2 mgfis 

TABLE 7.12.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Burning Grounds (Site 5) 

EPC 
Selected 

for Hazard 
Calculation 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake Intake 
(Non-Cancer) (Non-Cancer: 

7.OE-08 
2 7E-01 
1.3E-03 

mgikg-day 
mglkg-day 
mglkg-day 

3.5E-04 1 mg/kg-day 

1.4E-02 1 mgikg-day 

Reference Reference Reference Reference Hazard 
Dose Dose Units Concentration Concentration Quotient 

1 4E-04 1 mglkglday N/A 1 N/A 1 2.8E-01 
otal Hazard Index Across All Exposure Routes/Pathways v 



igestion Aluminum 
Arsenic 
Benzo(a)Pyrene 

I 
Beryllrum 
Iron 
Manganese 
Vanadium 

TABLE 7.12.CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St Jukens Creek - Burning Grounds (Site 5) 

/Scenario Timeframe: Future 

19 7353125 m*g 1 1974 1 msks M 

8642 3125 1 mglkg 1 8642 31 1 mglkg 1 M 

Intake 

I I 

Intake Reference 
(Non-Cancer) (Non-Cancer) Dose 

Units I I 
p 

9.2E-05 1 mglkg-day 7.OE-03 

4.5E-03 1 mglkg-day 1 2.7E-01 

Total Hazard 

Reference Reference Reference Hazard 
Dose Units Concentration Concentration Quotient 

wUkg/daY 
m&Wv 

N/A 

N/A WA 4.OE-02 
N/A N/A 7.9E-02 
N/A N/A N/A 

mglkglday 

WWday 
malka/day 

N/A N/A 1.3E-02 

N/A N/A 1 7E-02 
N/A N/A 2.9E-02 

dex Across All Exposure Routes/Pathways [w 



TABLE 8.12.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Burning Grounds (Site 5) 

Receptor Population: Construction Worker 
Receptor Age: Adult 

Exposure 
Route 

Chemical 
of Potential 

Concern 

lgestion Aluminum 

termal 

Arsenic 
Benzo(a)Pyrene 
Beryllium 
Iron 
Manganese 
Vanadium 
Aluminum 
Arsenic 
Benzo(a)Pyrene 
Beryllium 
Iron 
Manganese 

IVanadium 

27900 w/kg 27900.00 

18.6 wk7 18.60 

0.27 mglkg 0.27 

1.5 wlkg 1 so 

58000 wh 58000.00 

269 mdkg 269.00 

75.2 mglkg 75.20 

27900 mglkg 27900.00 

18.6 w/kg 18.60 

0.27 mM 0.27 

1.5 w&7 1 SO 

58000 mi3M 58000.00 

269 mg/kg 269.00 

75.2 w/kg 75.20 

Route 
EPC 

Value 

- 
I 

L - 

EPC Selected 
for Risk 

Calculation 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
(Cancer) 

9.4E-04 
6.2E-07 
9.1 E-09 
5.OE-08 
1.9E-03 
9.OE-06 
2.5E-06 
1 .OE-04 
2.2E-07 
1 .OE-08 
56E-09 
2.1 E-04 
1 .OE-06 
2.8E-07 

Intake 
(Cancer) 

Units 

mglkgday 
mglkgday 
mglkg-day 
mglkg-day 
mglkg-day 
mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mgikg-day 
mgikg-day 
mglkgday 
mglkg-day 
mg/kg-day 

Total Risk A 

Cancer Slope 
Factor 

N/A 
1.5E+OO 
7.3E+OO 
4.3E+OO 

N/A 
N/A 
N/A 
N/A 

1.4E+OO 
N/A 

4.3E-02 
N/A 
N/A 
N/A 

)ss All Exposur 

Cancer Slope 
Factor Units 

N/A 
mgikg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 

mglkg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 

loutes/Pathways 

Cancer 
Risk 

N/A 
9.36E-07 
6.61 E-08 
2.16E-07 

N/A 
N/A 
N/A 
N/A 

3.14E-07 
N/A 

2.39E-10 
N/A 
N/A 
NIA 

1.5E-08 



TABLE 8.12.CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Burning Grounds (Site 5) 

Exposure Medium: Subsurface Soil 
q 

Receptor Population: Construction Worker 

igestion 

lermal 

Aluminum 
Arsenic 
Bemo(a)Pyrene 
Beryllium 
Iron 
Manganese 
Vanadium 
Aluminum 
Arsenic 
Bemo(a)Pyrene 
Beryllium 
Iron 
Manganese 

IVanadium 

Medium Medium Route 
EPC EPC EPC 

Value Units Value 

19.73531251 rWN4 

8642.31 
5.08 

180.89 
0.42 

15773.75 
97.97 
19.74 

8642.31 
5.08 

180.89 
0.42 

15773.75 
97.97 
19.74 

EPC Selected 
for Risk 

Calculation 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

mglkg-day 
mglkgday 
mglkg-day 
mglkg-day 
mglkgday 
mglkg-day 
mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mdwW 
Total Risk A 

Cancer Slope Cancer Slope 
Factor Factor Units 

N/A N/A 
1.5E+OO mg/kg-day -1 
7.3E+OO mglkg-day -1 
4.3E+OO mglkg-day -1 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

1.4E+OO mg/kg-day -1 
N/A mg/kg-day -1 

4.3E-02 mglkg-day -1 
N/A N/A 
N/A N/A 
N/A N/A 

)ss All Exposur Routes/Pathways 

Cancer 
Risk 

NIA 
2.55E-07 
4.43E-05 
6.07E-08 

N/A 
N/A 
N/A 
N/A 

8.57E-08 
N/A 

6.7OE-11 
N/A 
N/A 
N/A 

4.5E-05 



Site 5 

Subsurface Soil to Groundwater 
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Site 5 

Subsurface Soil to Air 
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TABLE 3.5 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

Saint Juliens Creek - Burning Grounds (Site 5) 

91 

Exwsu e Pornt. Onsrte 

Chemical Units Anthmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 
of Mean NORTld Detected Qualifier Units 

Potential Data Concentration Medium Medium Medium Medium 
Concern 

Medium Medium 
EPC EPC EPC EPC EPC EPC 
Value Statistic Rationale Value Statistic Rationale 

Iron mgM 02567 N/A 161000 Wks 161000 Max (1) 62567 (1) Mean 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T). Mean of Log-transformed Data (Mean-T); 
Mean of Normal Data (Mean-N). 

(1) As stated in the Risk Assessment Assumphons Document, which IS included as Appendix G. the exposure point concentration will consist of the maximum detected concentration and the arithmetic mean 



TABLE 4 13 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Juliens Creek - Burning Grounds (Site 5) 

xposure Routc 

IngestIon 

Dermai 

cs Chemrcal Concentration m Sedrment 

IR-S lngesbon Rate of Sedrment 

EF Exposure Frequency 

ED Exposure Duration 

CFI Conversion Factor 

BW Body Weight 

AT-C Averaging Time - Cancer 

AT-N Averaging Time - Non-Cancer 

cs Chemical Concentration in Sedrment 

CFl Conversion Factor 

SA Skin Surface Area AvarIable for Contact 

AF Soil to Skin Adherence Factor 

AB Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time - Cancer 

AT-N Averaging Time - Non-Cancer 

1 - I 

- 

Umts RME 
Value 

mQ/kg See Table 3 

mglday 206 

days/year 52 

years 6 

kg/w 1 OOE-06 

kg 15 

days 25.5xl 

days 2,190 

wfkg See Table 3 

Wmg l.OOE-06 

cm2 2650 

mglcm’ 1 

unitless :hemical-specific 

days/year 52 

years 6 

kg 15 

days 25.550 

days 2.190 

RME 
Rationale/ 
Reference 

See Table 3 

EPA, 1991 

1 hour per week 

EPA, 1991 

NA 

EPA, 1991 

EPA, 1989 

EPA, 1989 

See Table 3 

NA 

EPA, 1992 

EPA, 1992 

EPA, 1995 

1 hour per week 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1989 

Sources: 

EPA. 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Heatth Evaluation Manual, Part A. OERR. EPAI540/1-89AlO2 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors fntenm Final. DSWER Directive 9285 6.03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications EPA!600/8-Ql/OllE 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPA/Q03K-95-003. 

CT 

Value 

See Table 3 

200 

52 

6 

1 OOE-06 

15 

25,550 

2.190 

See Table 3 

1 OOE-06 

2650 

1 

chemical-specific 

52 

6 

15 

25,556 

2,190 

I - 

CT Intake Equation/ 

Rationale/ Model Name 
Reference 

See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

EPA, 1991 CSxIRxEFxEDxCFlx1/BWx1/AT 

1 hour per week 

EPA, 1991 

NA 

EPA, 1991 

EPA, 1989 

EPA, 1989 

See Table 3 
I 
Chronic Daily Intake (CDI) (mglkg-day)= 

EPA, 1992 

EPA, 1992 

EPA, 1995 

1 hour per week 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1989 

NA CSxCFlxSAxAFxABxEFxEDxi/BWxl/AT 

. 

Q3198 



TABLE 4 14 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Julien’s Creek _ Burning Grounds (Site 5) 

Scenario Timeframe: Current 

Medium: Sediment 

Exposure Medium Sediment 

Exposure Point. Onsite 

Receptor Population. Trespasser 

Receptor Age: Adolescent 

aposure Route Parameter Parameter Definition Umts RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestron cs Chemical Concentrabon m Sedrment W~Q See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

IRS lngeshon Rate of Sedrment mglday 100 EPA, 1991 100 EPA, 1991 CSxlRxEFxEDxCFlxllBWxl/AT 

EF Exposure Frequency days/year 52 1 hour per week 52 1 hour per week 

ED Exposure Durahon years II EPA, 1991 11 EPA, 1991 

CFl Conversion Factor Ww 1 M3E-06 NA 1 OOE-06 NA 

BW Body Weight kg 45 EPA, 1995b 45 EPA, 1995b 

AT-C AVeraging Time - Cancer days 25,556 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 8,760 EPA, 1989 8,760 EPA, 1989 

Dermal cs Chemical Concentration in Sediment mglkg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (me/kg-day)= 

CFI Conversion Factor kQhl l.OOE-06 NA 1 OOE-06 NA CSxCF1xSAxAFxABxEFxEDx1/BWxl/AT 

SA Skm Surface Area Available for Contact cm* 3,380 EPA, 1995b 3,380 EPA, 1995b 

AF Soil to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

AB Absorption Factor unitless chemical-specific EPA, 1995a chemical-specific EPA, 1995a 

EF Exposure Frequency days/year 52 1 hour per week 52 1 hour per week 

ED Exposure Duration years 11 EPA, 1991 11 EPA, 1991 

BW Body Weight ka 45 EPA, 1995b 45 EPA, 1995b 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 8,766 EPA, 1989 8,760 EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Pan A OERR. EPA/540/i-891002 

EPA, 1992: Derrnal Exposure Assessment: Principles and Applications. EPA/660/8-91/011B. 

EPA, 199% Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPA/903-K-95-003. 

EPA, 1995b: Exposure Factors Handbook (Review Draft). EPA/600iP95002A. The skin surface area presented in this table includes hands, forearms, lower legs, neck and head (25% of total surface area) 

and was derived by averaging the mean (7 to 17 years) male and female values 

2l23l98 



TABLE 4.15 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Jukens Creek - Burining Grounds (Site 5) 

~1 
Receptor Population. Tresspasser 

+cs.ure Route Parameter Parameter Defnsbon Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

IngestIon cs Chemical Concentration In Sednnent w&l See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

IRS Ingestion Rate of Sediment mglday 100 EPA, 1991 100 EPA, 1991 CSrlRxEFxEDxCFixl/BWxl/AT 

EF Exposure Frequency days/year 52 1 hour per week 52 1 hour per week 

ED Exposure Our&Ion years 24 EPA, 1991 24 EPA, 1991 

CFl Conversion Factor kg/w 1 OOE-06 NA 1 OOE- 06 NA 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25.550 EPA, 1989 25,550 EPA, 1989 

AT-N AveragIng Time - Non-Cancer days 8.760 EPA, 1989 8,760 EPA, 1989 

Dermal cs Chemical Concentration in Sediment w% See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mg/kgday)= 

CFl Conversion Factor W-w 1 .OOE-06 NA 1 .OOE-06 NA CSxCF1xSAxAFxABxEFxEDx1/BWx1/Al 

SA Skin Surface Area AvaIlable for Contact cm’ 5800 EPA, 1992 5800 EPA, 1992 

AF Soit to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

AB Absorption Factor unittess chemical-specific EPA, 1995 chemtcal-specihc EPA, 1995 

EF Exposure Frequency dayslyear 52 1 hour perweek 52 1 hour per week 

ED Exposure Duration years 24 EPA, 1991 24 EPA, 1991 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging 111r.v Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 8,760 EPA, 1989 8,760 EPA, 1989 

Sources: 

EPA, 1989. Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Pad A OERR EPA1540/1-891002 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Heatth Evaluation Manual -Supplemental Guidance, Standard Defautt Exposure Factors Interim Final DSWER Directive 9285 6-03, 

EPA 1992: Dermal Exposure Assessment Principles and Applications EPA1600/8-911011B. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region III, EPAI903.K-95-003. 

2/23/98 



TABLE 4.16 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Juliens Creek - Burning Grounds (Site 5) 

enario Ttmeframe. Future 

3posure Route Parameter Parameter Defimtion Unts RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical Concentration in Sediment w/b3 Sea Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mg/kg-day)= 

IRS Ingestion Rate of Sediment mglday 200 EPA, 1991 200 EPA, 1991 CSxIRxEFxEDxCF1x1/f3Wxl/AT 

EF Exposure Frequency days/year 350 EPA, 1991 350 EPA, 1991 

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991 

CFl Conversion Factor k&w 1 .OOE-06 NA 1 .OOE-06 NA 

BW Body Weight &I 15 EPA, 1991 15 EPA, 1991 

AT-C AVeraging Ttme - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time _ Non-Cancer days 2.190 EPA, 1989 2,190 EPA, 1989 

Dermal cs Chemical Concentration in Sediment mk2 See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

Conversion Factor CSXCF~XSA~AF~AB~EF~ED~~~BW~~/~ 

Skin Surface Area Available for Contact 

Soil to Skin Adherence Factor 

Absorption Factor chemical-specific 

Exposure Frequency 

Exposure Duration 

1 

I 
IT 

I I I I I I I I 

Sources: 

EPA, it%9: Risk Assessmeni Guidance ior Superfund. Vol. 1. Human Health Evaluation Manual, Part A. OERR. EPA1540/1-89/002 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factora Interim Final OSWER Directive 9285.6-03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications EPA/600/8-9lBllB. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPA/903-K-95003. 

2/23/98 



TABLE 4 17 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Juliens Creek - Burning Grounds (Site 5) 

enario Timeframe Future 

~posure Route Parameter Parameter Definrbon Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion CS Chemical Concentrabon in Sediment f-wf@ See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mg/kg-day)= 

IR-S Ingestion Rate oFSedrment mglday 100 EPA, 1991 100 EPA, 1991 CSxIRxEFxEDrCFlxl/BWxl/AT 

EF Exposure Frequency days/year 350 EPA. 1991 350 EPA, 1991 

ED Exposure Duration years 24 EPA, 1991 24 EPA, 1991 

CFl Conversion Factor Ww 1 .OOE-06 NA 1 .OOE-06 NA 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time-Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 8,760 EPA, 1989 8,760 EPA, 1989 

Dermal cs Chemical Concentration in Sediment wM Bee Table 3 Bee Table 3 Bee Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

CFl Conversion Factor kg/w l.OOE-06 NA 1 .OOE-06 NA CSxCF1xSAxAFxABxEFxEDxl/BWxl/AT 

SA Skin Surface Area Available for Contact cm’ 5800 EPA, 1992 5800 EPA, 1992 

AF Soil to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

AB Absorption Factor unitless chemical-specific EPA, 1995 chemical-specific EPA, 1995 

EF Exposure Frequency days/year 350 EPA, 1991 350 EPA, 1991 

ED Exposure Duration years 24 EPA, 1991 24 EPA, 1991 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25.550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 8,760 EPA, 1989 8,760 EPA, 1989 

Sources: 

EPA, 1989. Risk Assessment Guidance for Superfund Vol 1: Human Health Evaluation Manual, Part A. DERR. EPA/540/1-8S/OO2. 

EPA 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Heatth Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final GBwER Directive 9285.6-03, 

EPA, 1992: Dennal Exposure Assessment Principles and Applications. EP~6W/&Sl/Ol lB. 

EPA, IQ95 Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPA1903.K-95-Cxj3. 





TABLE 6.5 
CANCER TOXICITY DATA -- ORAUDERMAL 
St. Juliens Creek - Burning Grounds (Site 5) 

Chemical Oral Cancer Slope Factor Oral to Dermal Adjusted Dermal Units Weight of Evidence/ Source Date 
of Potential Adjustment Cancer Slope Factor Cancer Guideline (MMIDDIYY) 

Concern Factor Description 

Iron NA NA NA NA NA NA NA 



TABLE 7.13 RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

St. Juliens Creek - Burning Grounds (Site 5) 

~~ 

Receptor Population: Tresspasser 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medrum 

EPC 

Value 

igestion 

kxmal 

Iron 161000 

iron 161000 

Medrum 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

cm 
Km 

EPC 

Selected 

for Hazard 

Calculation 

M 

M 

Intake 

(Non-Cancer) 

3 lE-01 

4.1E-02 

Intake 

(Non-Cancer) 

Units 

wYk#v 0.3 

mgikg-day 0.015 

Total Haz; 
- 
I Index AC 

Reference 

Dose 

Reference 

Dose Units 

mglkg-day 

mgikg-day 

‘es All Exj 

Reference 

Concentration 

N/A 

N/A 

Reference 

Concentration 

Hazard 

Quotient 

Units 



TABLE 7.13.CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 

St. Julrens Creek - Bumrng Grounds (Site 5) 

~ 

Receptor Population Tresspasser 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medrum Medium Route Route 

EPC EPC EPC EPC 

Value Units Value Units 

62567 Wkg 
82567 mcll 

- 
82567 

82567 
xm 
xm 

EPC 

Selected 

for Hazard 

Calculation 

M 

M 

Intake Intake 

(Non-Cancer) (Non-Cancer) 

Units 

1.6E-01 mglkg-day 0.3 

2 1 E-02 mglkg-day 0.015 

I 

Total Haz; 

Reference Reference 

Dose Dose Units 

- 
i Index AC 

Reference Reference 

Concentration Concentration 

Units 

==I= N/A N/A 

N/A N/A 

ISS All Exposure Routes/Pathways 

Hazard 

Quotient 

- 
523E-01 

I 39E+OO 

1.9E+OO 
- 



TABLE 7.14.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

St Juliens Creek - Burning Grounds (Site 5) 

q 

Receptor Population: Tresspasser 

Receptor Age. Adolescent 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Unrts 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation 

Intake Intake Reference Reference Reference Reference 

(Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration 

rgestion Iron 161000 mgncg 161000 mg/kg M 2.3E-02 

errnal Iron 161000 mg& 161000 wM M 7.9E-03 

1 Units 1 1 ) 1 Units 

mglkgday 

wW% 

03 w&vW N/A N/A 

0.015 ~~~g-day N/A N/A 

I I I I I 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

- 
7.79E-02 

5 26E-01 

6.OE-01 
- 



TABLE 7.15.CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 

St Juliens Creek - Burning Grounds (Site 5) 

Scenario Timeframe: Current 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point Onsite 

Receptor Population. Tresspasser 

Receptor Age: Adult 

1 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medrum 

EPC 

Value 

Medium 

EPC 

Umts 

Route 

EPC 

Value 

Route 

EPC 

Unrts 

EPC 

Selected 

for Hazard 

Intake 

(Non-Cancer) 

I Calculation 11 

I 
igestion Iron 82567 bus 82567 w&4 M 1.7E-02 

termal Iron 82567 WW 62567 wM M -r 9.7E-03 

I 
Intake 

I 

Reference 

(Non-Cancer) Dose 

Units 

rzz: 1 o”,f5 
Total Hazard index AC 

Reference 

Dose Units 

%NwW 
mglkg-day 

rxss All Exl Isure Routes/Pathways 

T?iiqTz 
Concentration Concentratior 

Hazard 

Quotient 

- 
5.60E-02 

6 50E-01 

7 IE-01 
- 



Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Onsite 

Receptor Population. Resident 

Receptor Age: Child 

TABLE 7.16.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

St Juliens Creek _ Burning Grounds (Site 5) 

Exposure 

Route 

Chemical Medium 

of Potenttal EPC 

Concern Value 

Medrum 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation 

lgestion Iron 161000 mg/kg 161000 mglkg M 

ermal Iron 161000 WW 161000 mgikg M 

Units 

:::, 
0.3 mgtkg-day 

0.015 mglkg-day 

N/A 

N/A 

N/A 

N/A 
6.66E+OO 

1 a2Etw 

I I I I 
I otal Hazard Index Across All Ex 

Reference Reference Reference Reference Hazard 

Dose Dose Units Concentration Concentration Quotient 

Units 



~ 

Receptor Population. Resrdent 

Exposure Chemical 

-I-- Route of Potentral 

Concern 

TABLE 7.16.CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 

St Juliens Creek - Burning Grounds (Sate 5) 

82567 w/kg 82567 Wkg M 1 1Etoo 

82567 f-w@3 82567 mgW M 1.4E-01 

EPC 

Selected 

for Hazard 

Calculation 

Intake Intake 

(Non-Cancer) (Non-Cancer) 

Units 

Reference Reference Reference Reference Hazard 

Dose Dose Units Concentration Concentration Quotient 

Units 

0.3 

0.015 

- 
mglkgday 

mglkg-day 

mglkg-day 

mglkg-day 

I 

Total Hazard Index Across All Exposure Routes/Pathways 

T-p- 3.52EtOO 

9.32EtOO 

1.3EtOl 
- 



TABLE 7.17.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

St. Juliens Creek - Burning Grounds (Site 5) 

cenarto Timeframe: Current 

Exposure 

Route 

Chemical 

of Potentral 

Medium 

EPC 

Concern Value 

ngestion 

Iermal 

Iron 161000 

Iron 161000 

Medium 

EPC 

Units 

wb 
mm7 

161000 mg/kg M 

161000 wvM M 

(No;;Izcer) 1 (No;;;;cer) 1 Re;fe;ce 1 Reference 1 Reference 1 Reference 

Dose Units Concentration Concentration 

Unrts Units 

2.2E-01 mglkg-day 

1.3E-01 mglkg-day 

03 mglkg-day N/A NIA 

0 015 WM-W NIA N/A 

1 1 I I I 
Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

- 
7 35E-01 i. 
a 53EtOO 

- 
9.3E+OO 



c 
Receptor Population. Resident 

Receptor Age. Adult 

Exposure Chemical 

Route of Potential 

Concern 

““, 

Medium 

EPC 

Value 

62567 

62567 

I Medium 

EPC 

Unrts L 
m9ncg 

l- 
Wkg 

TABLE 7.17.CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 

St. Jukens Creek - Burning Grounds (Site 5) 

EPC 

Selected 

for Hazard 

Calculation 

Intake 

(Non-Cancer) 

M l.lE-01 

M 6.6E-02 

- 
I 

Intake 

(Non-Cancer) 

Units 

mglkg-day T m9k9-W 

Total Haz; 

Reference Reference Reference Reference Hazard 

Dose Dose Unrts Concentration Concentration Quotient 

0.3 

0.015 

mglkg-day 

mglkg-day 

I Index AC ISS All Exl 
NIA 
Isure Routes/Pathways 

3 77E-01 

4.37E+OO 

- 
4.6E+OO 

- 





Risk-Based Concentrations for Noncarcinogenic 8 Carcinogenic Effects 
Sediment lnaestion for Recreational Adult and Adolescent Scenarios 
Landfill B (Site 2) 

Adolescent 
RBC 
Noncarcinogen 
(mglkg) 

Oral Slope 
Factor 
PW 
CwWmg) 

Chemical 
Oral 
RfD 

FWkwW 

1 .P-Dichloroethene (total) 0.009 
4,4’-DDD NA 
4.4-DDE 
4.4’.DOT 
4-Methyl-P-Penianone 
Acetone 
Aluminum 
Anthracene 
Antimony 
Arsenic 
Barium 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Beryllium 
Cadmium 
Carbon Drsulftde 
Chrysene 
Cobalt 
Copper 
Dreldnn 
Diethylphthalate 
Fluoranthene 
Indeno(l,2,3cd)Pyrene 
Iron 
Manganese 
Mercury 
Nickel 
Pyrene 
Vanadium 
Zinc 

NA 
0.0005 

0.08 
0.1 

0.001 
0.0004 
0.0003 

0.07 
NA 
NA 
NA 
NA 

0.005 
0 0005 

0.1 
NA 

0.06 
35 

0 00005 
0.8 

0.04 
NA 
0.3 

0.023 
0.0003 

0.02 
0.03 

0.007 
0.3 

2430.9 

135.05 
21608 
27010 

270100 
270.1 

108.04 
81.03 
18907 

1350.5 
135.05 
27010 

16206 
945350 
13.505 

216080 
10804 

81030 
6212.3 

81.03 
5402 
8103 

1890.7 
81030 

NA 
0.24 
0.34 
0.34 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.73 
7.3 

0.73 
0.073 

4.3 
NA 
NA 

0.0073 
NA 
NA 
16 
NA 
NA 

0 73 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Adult 
RBC 
Carcinooen 

Lowest 
Recreational KZionat Units 
RBC ABC 

96 
67 
67 

31 
3 

31 
314 

5 

3141 

1 

31 

2431 
96 
67 
67 

21608 
27010 

270100 
270 
108 
81 

18907 
31 

3 
31 

314 
5 

135 
27010 

3141 
16206 

945350 
1 

216080 
10804 

31 
81030 

6212 
81 

5402 
8103 
1891 

81030 

Noncarcrnogemc ettects calculations: 

RBC = THI * BW * ATnc ‘365 days/year * 1 E+06 mg/kg 
@w/kg) EF * ED * (l/OralRfD) ’ IngR * FC 

EXPOSURE ASSUMPTIONS 
Exposure setting 
THI -Target hazard index (unitless) 

RBC = Rusk ’ BW * ATc * 365 days/year * 1 E+06 mgkg 

PWgi EF’ED’OSF’lngR’FC 

Adolescent Adult 
0.1 N/A 

Risk - Target excess lifetime cancer risk (unitle N/A 
BW - Body weight (kilograms) 
ATnc . Averaging time for noncarcinogens (yea 
ATc - Averaging lime for carcinogens (year) N/A 
EF - Exposure frequency (days/year) 
ED - Exposure duration (year) 
FC - Fraction of contaminated sediment 
tngR _ Ingestion rate (mglday) 
NA - No reference dose or slope factor available. 

0.000001 
37 70 

9 70 
70 

100 52 
9 30 

0.5 0.5 
100 100 

2430900 uglkg 
95540 ug/kg 
67440 ugikg 
67440 ugkg 

21608000 ugkg 
27010000 @kg 

270100 mg/kg 
270100 ug/kg 

108 mgkg 
81 mg/kg 

18907 mg/kg 
31410 ug/kg 

3141 ug/kg 
31410 ug/kg 

314103 ug/kg 
5 mglkg 

135 mglkg 
27010000 ugikg 

3141026 ug/kg 
16206 mglkg 

945350 mg/kg 
1433 uglkg 

216080000 uglkg 
10804000 ug/kg 

31410 ug/kg 
81030 mg/kg 

6212 mg/kg 
81 mglkg 

5402 mgkg 
8103000 ugkg 

1891 mg/kg 
81030 mg/kg 

: SDSCRP.XLS 
worksheet: SDWRBC 

2124198 
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Risk-Based Concentrations for Noncarcinogenic & Carcinogenic Effects 
Sediment lnqestion for Recreatronal Adult and Adolescent Scenarios 
St. Juliens Creek _ Burning Grounds (Site 5) 

Adolescent Oral Slope Adult 
RBC Factor RBC 
Noncarcinogen WV Carcinogen 
@v&i) (WWw) twkd 

Chemical 
Oral 
RfD 
VMwW 

2,4-Drnitrotoluene 0.002 
4.4’.DDD NA 
4,4-DDE NA 
4,4’-DDT 0.0005 
Acenaphthene 0.06 
Acetone 0.1 
Aluminum 1 
Anthracene 0.001 
Antimony 0.0004 
Arsenic 0.0003 
Barium 0 07 
Benzo(a)Anthracene NA 
Benzo(a)Pyrene NA 
Benzo(b)Fluoranlhene NA 
Benzo(k)Fluoranthene NA 
Beryllium 0.005 
Chloroform 0.01 
Chrysene NA 
Cobalt 0.06 
Copper 3.5 
Cyanrde 0.02 
Dieldrin 0.00005 
Diethylphthalate 0.8 
Fluorene 0.04 
Indeno(l,2$cd)Pyrene NA 
Iron 0.3 
Manganese 0.023 
Mercury 0.0003 
N-Nilrosodiphenylamine NA 
Naphthalene 0.04 
Nickel 0.02 
Pyrene 0.03 
Silver 0.005 
Vanadium 0.007 
Zinc 0.3 

Noncarclnogemc eltecls calculalrons: 

Carcinogen calculations: 

EXPOSURE ASSUMPTIONS 
Exposure setting 
THI -Target hazard index (unitless) 

540.2 

135.05 
16206 
27010 

270100 
270.1 

108.04 
81.03 
18907 

1350 5 
2701 

16206 
945350 

5402 
13.505 

216080 
10804 

81030 
6212.3 

81.03 

10804 
5402 
8103 

1350.5 
1890.7 
81030 

0.68 
0.24 
0.34 
0.34 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.73 
7.3 

0.73 
0.073 

4.3 
0.0061 
0.0073 

NA 
NA 
NA 
16 
NA 
NA 

0.73 
NA 
NA 
NA 

0.0049 
NA 
NA 
NA 
NA 
NA 
NA 

Lowest 
Recreational z%ionat Units 
RBC RBC 
Pwlkg) 

18 18 
50 50 
35 35 
35 35 

16206 
27010 

270100 
270 
108 
81 

18907 
16 16 

2 2 
16 16 

163 163 
3 3 

1955 1955 
1633 1633 

16206 
945350 

5402 
1 1 

216080 
10804 

16 16 
81030 

6212 
81 

2433 2433 
10804 

5402 
8103 
1351 
1891 

81030 

RBC = THI * BW * ATnc ‘365 days/year * 1 E+06 mg/kg 

VMkd EF * ED * (l/OralRfD) * IngR * FC 

RBC = 
(mg/W 

R;k ’ BW * ATc * 365 days/year * 1 E+06 mglkg 
f E ED 0% * IngR * FC 

Adolescent Adult 
0.1 N/A 

17534 ugikg 
49681 ugikg 
35069 ugikg 
35069 ugikg 

16206000 ug/kg 
27010000 ug/kg 

270100 mg/kg 
270100 ugikg 

108 mg/kg 
81 mglkg 

18907 mg/kg 
16333 ug/kg 

1633 ugkg 
16333 ugkg 

163333 ug/kg 
3 mglkg 

1954645 ug/kg 
1633333 ug/kg 

16206 mg/kg 
945350 mg/kg 

5402 mglkg 
745 uglkg 

2 16080000 ug/kg 
10804000 us/kg 

16333 ugikg 
81030 mg/kg 

6212 mglkg 
81 mglkg 

2433333 ug/kg 
10804000 ugikg 

5402 mglkg 
8103000 ugkg 

1351 mglkg 
1891 mglkg 

81030 mg/kg 

filename: C Z.XLS 
worksheet: L tBC Page ..2 
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Risk-Based Concentrations for Noncarcinogenic 8 Carcinogenic Effects 
Sediment Ingestion for Recreational Adult and Adolescent Scenarios 
St. Juliens Creek - Burning Grounds (Site 5) 

Adolescent Oral Slope 
Oral RBC Factor 

Chemical RfD Noncarcinogen WF) 

Adult 
RBC 
Carcinogen 

Lowest Lowest Units 
Recreational Recreational 
RBC RBC 

(mgh-day) @WQ) OwWmg) &Wkg) (mglkg) 
Risk - Target excess lifetrme cancer risk (unitle N/A 0.000001 
BW . Body weight (kilograms) 
ATnc . Averaging time for noncarcinogens (yea 
ATc - Averaging time for carcinogens (year) 
EF - Exposure frequency (days/year) 
ED - Exposure duration (year) 
FC - Fraction of contaminated sediment 
IngR - Ingestion rate (mglday) 
NA - No reference dose or slope factor avarlable. 

37 70 
9 N/A 

N/A 70 
100 100 
9 30 

0.5 0.5 
100 100 

filename: SDSCRS.XLS 
worksheet: SDWRBC Page 2 of 2 
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Chemical 
Aluminum 
Arsenic 

Barium 
Beryllium 
Cadmium 
chromilml 
Copper 
Iron 
Manganese 
Mercury 
Nickel 
Silver 
VanadiUIIl 
Zinc 
bis(2-ethylhexyl) phthalate 
Chloroform 

Permeabilitv Constant* 
5.00 x 10” 
5.00 x 1oA 
5.00 x lOA 
5.00 x 10” 
5.00 x lOA 
5.00 x lO-‘l 
5.00 x 10” 
5.00 x lOA 
5.00 x lOA 
5.00 x lOA 
5.00 x 10” 
5.00 x lo4 
5.00 x lo4 
5.00 x lo4 
9.83 x lo-* 
8.90 x lo5 

* Permeability constants for metals and chloroform were obtained from Dermai Exposure Assessment: Principals 
andApplications, EPA, 1992. The permeability constant for water was used for metals. The permeability #constant 
for bis(2-ethylhexyl) phthalate was obtained from Final Risk Assessmenf Handbook, Massachusetts Military 
Reservation, September 1994. 



United States Environmental Protection Agency Region III 
Hazardous Waste Management Division Office of Superfund Programs 
841 Chestnut Building Philadelphia, PA 19107 
December 1995 EPA/903-K-95-003 

Region III 

Technical Guidance Manual 

Risk Assessment 

Assessing Dermal Exposure from Soil 
EPA Contact: Jennifer Hubbard 

Dermal absorption from soil is one of the routes of exposure that may be addressed during risk 
assessment at Super-fund sites. One factor necessary to estimate dose, and therefore risk, via this route is 
the absorption factor of a chemical from soil. This document is intended to provide default assumptions 
for this factor in the assessment of dermal soil exposure. 

ASSESSING DERMAL CONTACT WITH SOIL; EXISTING GUIDANCE 

Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A) 
(“RAGS”; EPA, 1989) presents an equation used to estimate exposure from dermai contact with soil: 

AD = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: AD = Absorbed dose (mg/kg/day) 
CS = Chemical concentration in soil (mg/kg) 
CF = Conversion factor (lo-6 kg/mg) 
SA = Skin surface area available for contact (cmZ/event) 
AF = Soil-to-skin adherence factor (mg/Cti) 
ABS = Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged- 

days 1 

(RAGS, Exhibit 6-15) 

RAGS then states: “Absorption factors (AEIS) are used to reflect the desorption of the chemical from soil 
and the absorption of the chemical across the skin and into the bloodstream. Consult the open literature 
for information on chemical-specific absorption factors. In the absence of chemical-specific information, 
use conservative assumptions to estimate AE3S.” The use of conservative assumptions is appropriate 
when determining Reasonable Maximum Exposure @ME), and reflects EPA’s policy that protection of 
human health should be ensured. 
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,, -“-w. Assessment of dermal exposure is important for a complete risk assessment. This document summarizes 
chemical-specific and general (for classes of compounds) absorption factors that have been found in the 
limited database available. The factors were compiled from existing national guidance and peer-reviewed 
scientific literature. It is recommended that these numbers be used as defaults for the ABS parameter 
when calculating RME soil exposure in the absence of chemical-specific, site-specific informa.tion. These 
defaults are presented in order to facilitate performance of risk assessments by compiling these factors in 
one place, and to promote consistency in risk assessment. 

POLYCHLORINATED BIPHENYLS (PCBs) 

A review of studies assessing the dermal absorption of 3,3’,4,4’-tetrachlorobiphenyl (TCB) from soil 
appeared in EPA, 1992. The range of absorption was reported to be 0.6% to 6%. Region III recommends 
accepting the 6% value as a conservative assumption of ABS for polychlorinated biphenyls, in keeping 
with RAGS. 

CHLORINATED DIOXINS 

A review of studies assessing the dermai absorption of 2,3,7.8-tetrachlorodibenzo-p-dioxin (TCDD) from 
soil appeared in EPA, 1992. The range of absorption was reported to be 0.1% to 3%. Region III 
recommends accepting the 3% value as a conservative assumption of ABS for chlorinated dijoxins, in 
keeping with RAGS. 

CADMIUM 
,. .., 

A review of studies assessing the dermal absorption of cadmium from soil appeared in EPA, 1992. The 
range of absorption was reported to be 0.1% to 1%. Region III recommends accepting the 1% value as a 
conservative assumption of ABS for cadmium, in keeping with RAGS. 

ARSENIC 

In vivo studies from Wester ef al, 1993a, report 3.2% for a dose of 0.6 ug/cm2. Region III recommends 
accepting this as a default ABS for arsenic. 

OTHER METALS 

Suggested ABS factors based on the pharmacokinetic properties of chemicals appeared in R.yan et al, 
1987. The proposed range for dermal absorption of inorganics from soil was 0.1% to 1%. This was also 
consistent with a review of the studies for cadmium, an inorganic, as assessed in EPA, 1992. Region III 
recommends accepting the 1% value as a conservative assumption of ABS for inorganics, in keeping with 
RAGS. 

VOLATILE ORGANIC COMPOUNDS 

. .._ 

Volatile organics are especially difficult to assess, because most studies to date have involved occluding 
the skin, which may give artificially high ABS values, since these compounds would also be expected to 
volatilize from the skin. Suggested ABS factors based on the pharmacokinetic properties of chemicals 
appeared in Ryan et al, 1987. The proposed range for dermal absorption of volatile organics from soil 
was 10% to 25%. However, experimental data show even lower ABS values for volatile organics. For 
volatile organics such as benzene (vapor pressure approximately 95.2 mm Hg), Region III recommends 
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accepting the 0.05% value based on Skowronski et al, 1988, and Franz, 1984. This would include 
chemicals such as 1, l- dichloroethane 1, 1,l -trichloroethane, and other volatiles with vapor pressure 
similar to or greater than that of benzene. For volatiles such as ethylbenzene, tetrachloroethene, toluene, 
and xylenes, which have vapor pressures lower than that of benzene (and less volatilization from the skin 
may occur), a default ABS of 3% is recommended. 

These numbers only apply to non-occluded skin, which would be the scenario expected for most 
environmental exposures. If, however, the skin is occluded for any reason, higher ABS values (up to 
100°/) should be used. 

PENTACHLOROPHENOL 

In vivo studies from Wester et al, 1993b, report 24.4% for a dose of 0.7 ug/cm2 in soil. Region III 
recommends accepting this as a default AE3S for pentachlorophenol. 

OTHER SEMIVOLATILE ORGANIC COMPOUNDS 

Suggested ABS factors based on the pharmacokinetic properties of chemicals appeared in Ryan et al, 
1987. The proposed range for dermal absorption of semivolatile organics from soil was 1% to 10%. The 
reported absorption of topically applied pure benzo[a]pyrene in studies in EPA, 1992, ranged from 1% to 
13%. Kao et al, 1985, reported approximately 3% for absorption of topically applied pure 
benzo[a]pyrene by in vitro human skin. The absorption from soil would be expected to be lower and 
indicates that the range in Ryan et al, 1987, may be conservative with respect to this particular compound 
but not necessarily unreasonable. Region III recommends accepting the 10% value as a conservative 
assumption of ABS for semivolatile organics, in keeping with RAGS. 

PESTICIDES 

Suggested ABS factors based on the pharmacokinetic properties of chemicals appeared in Ryan et al, 
1987. The proposed range for derrnal absorption of pesticides from soil was 1% to 10%. The reported 
absorption of topically applied pesticides and herbicides in acetone to in vitro human skin was reported to 
be within this range for lindane, aldrin, dieldrin, malathion, parathion, and 2,4-D in Feidmann and 
Maibach, 1974. DDT absorption from soil in monkey and human skin was reported to range from 1.04 to 
3.3% in EPA 1992. These studies indicate that the range in Ryan et al, 1987, may be conservative but 
not necessarily unreasonable. Region III recommends accepting the 10% value as a conservative 
assumption of ABS for pesticides, in keeping with RAGS. 

APPLICATIONS OF THIS GUIDANCE 

This document represents a summary of best professional judgment at this time. It is not intended to be a 
detailed technical analysis of dermal exposure experimentation. As a summary of best professional 
judgment and default parameters, the recommendations herein may be superseded by newer, 
chemical-specific and route-specific studies, or by site-specific studies of acceptable quality. 

These factors apply to absorption from soil or sediment. Dermal absorption of chemicals from water is 
discussed in RAGS and EPA, 1992. 

It should be noted that when estimating absorbed doses for chemicals, dose-response parameters such as 
Reference Doses (RfDs) and Cancer Slope Factors (CSFs) should be adjusted accordingly, where 
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/ -\ possible and appropriate. as per RAGS Appendix A. 

SUMMARY 

Dermal absorption from soil is one of the routes of exposure that may be addressed during risk 
assessment at Super-fund sites. One factor necessary to estimate dose, and therefore risk. via this route is 
the absorption factor of a chemical from soil. This document recommends defauit assumptions for this 
factor in the assessment of dermal soil exposure. based on the limited available information and best 
professional judgment, 
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For additional information, call (215) 597-1309. 

Approved by: Thomas C. Voltaggio, Director 
Hazardous Waste Management Division 
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ORAL ABS VALUES FOR OWL-TO-DERMAL EXIRAPOLATlON PER RAGS APPENDIX A 
LAST UDATED: !2zm% 

CHEMICAL 
,/ -- 

Vf 
.&one 

auene 
2-Butanone 
Chloroform 
1.2-Dichloroethene 
Ethylbenzene 
Tetrachloroethene 
Toluene 
Vinyl chloride 
Xylems 

5m 
Bis(2ethylhexyl)phthalate 
4-Methylphenol 
Pentachlorophenol 
Acenaphthene 
Aoenaphthylene 
Anthracene 
Benz(a]anthracene 
Benzo(b]fluoranthene 
Benzo[a]pyrene 
Chiysene 
Dibenz(a,h]anthrecene 
Dibeutzofuran 
Fluoranthene 
Fluorene 

, _.j Indeno(l,2,3-o,d]pyrene 
2-Methyinaphthalene 
Uaphthalene 

yrene 

. . ~es/PCWDioxing 
‘Chlordane 
PCBS 
PCBS 

w 
Aluminum 
Antimony 

*-,.Arsenic 
Barium 

k-Beryllium 
,-Cadmium 

ORAL ABS 

0.33 
1 CSF 
0.95 

1 
* 

0.92 
7 
1 
1 

0.9 

0.55 
0.85 
0.9 
0.7 
0.7 
0.8 
NJ.4 
NIA 
NIA 
NIA 
NIA 
a.7 
0.7 
0.7 
N/A 
0.0 
0.0 
0.0 

0.0 
0.09 RfD 

For CSF, see IRIS 

SOURCE 

NCEA 1 O-9-92 
IRIS 
NCEA 10-B-92 
NC&l 2-91 
NCEA 1 l-l-93 
NCEA 11-l-93 
NCEA 11-l-93 
NCEA 1 O-Q-92 
NCEA 11-I-93 
NC&i 10-Q-92 

ATSDR. IQ91 
NCEA M-Q4 
ATSOR, 1994 
ATSDR, 1893 
ATSDR, 1993 
ATSDR, 1993 
NE.4 2-Q-93 
NCEA2-11-92 
NCEA7-24-81 
NCEA2-II-92 
NCEA 12-29-92 
ATSDR, IQ93 
ATSDR, 1993 
ATSOR; 1 QQ3 
NCEA 2-l l-92, 
See naphthalene 
ATSDR, 1993 
ATSDR, 1993 

ATSDR, 1994 
NCEA 7-31-82 

0.27 ATSDR, 1992 
0.7 ATSDR, 1992 
0.95 NCEA 1 O-9-92 

1 NCEA8S-93 
0.01 .NCE4 S-12-94 

.eswaterRtD IRIS 
0.025 food RfD IRIS 





ALUMINUM 

Aluminum is not thought to be harmful to humans in the forms normally encountered (e.g., via 
cooking utensils, antacids, and antiperspirants). However, exposure to aluminum is not beneficial 
and excess exposure may be harmful to certain people. Sensitive subpopulations may include 
pregnant women and Alzheimer’s patients. The potential health risks associated with exposure to 
aluminum include respiratory problems from breathing the dust, and possibly neurological, 
teratogenic, and skeletal problems from drinking water containing high levels of aluminurn. 
Inhalation and dermal exposure of healthy subjects are not associated with adverse health risks 
(ATSDR 199 1). 

Aluminum is not known to cause cancer in humans. Some workers in the aluminum industry have 
had a higher than expected incidence of cancer, but this is probably due to the other potent 
carcinogens to which they are exposed, such as polycyclic aromatic hydrocarbons and tobacco 
smoke. The few animal studies that were available were designed to study noncancer endpoints, 
but they also do not indicate that aluminum is carcinogenic (ATSDR 1991). 

^. 

Studies of interactions of aluminum with other materials that may be found at hazardous waste 
sites show that aluminum has a protective effect against the toxic effects of some other chemicals. 
For example, aluminum hydroxide, commonly found in antacids, can decrease the intestinal 
absorption of fluoride in humans. Aluminum has been used in the prevention and treatment of 
silicosis, but its utility in this regard is questionable. Aluminum lactate has been shown to1 
decrease the adverse effects of quartz in the sheep lung (ATSDR 1991). 

REFERENCES 

Agency for Toxic Substances and Disease Registry (ATSDR). 1991. ToxicoZogictrZ Profile 
for Aluminum. U.S. Public Health Service. Draft for Public Comment. 



ANTIMONY 

Antimony is a soft metal found as oxides and sulfides in a variety of ores. Antimony compounds 
exist in the environment primarily in the +3 (trivalent) and +5 (pentavalent) oxidation states. 
Antimony is used to make alloys such as Babbit metal, white metal, and hard lead; in bullets and 
fireworks; and for coating metals (Patnaik 1992). 

The major target organs of antimony toxicity are the respiratory system, the heart, the 
gastrointestinal system, and the skin. Antimony exposure, however, has beneficial as well as 
adverse effects. Antimony is currently used to treat two parasitic diseases, schistosomiasis and 
leishmaniasis. Side effects following treatment include altered EKG, anemia, vomiting, diarrhea, 
joint and muscle pain, and even death (ATSDR 1990). 

Metallic antimony has not been placed in a weight-of -evidence cancer group by EPA (IRIS 
1997). 
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ARSENIC 

Acute exposure of humans to the metal arsenic has been associated with gastrointestinal effects, 
hemolysis, and neuropathy. Chronic exposure of humans to this metal can produce toxic (effects 
on both the peripheral and central nervous systems, keratosis, hyperpigmentation, precancerous 
dermal lesions, and cardiovascular damage. Arsenic is embryotoxic, fetotoxic, and teratogenic in 
several animal species (EPA 1984). Arsenic is a known human carcinogen (Group A) (IRIS 
1997). Epidemiological studies of workers in smelters and in plants manufacturing arsenical 
pesticides have shown that inhalation of arsenic is strongly associated with lung cancer and 
perhaps with hepatic angiosarcoma (EPA 1984). Ingestion of arsenic has been linked to a form of 
skin cancer and more recently to bladder, liver, and lung cancer (Tseng et al. 1968). 
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BARIUM 

Humans exposed to acute levels of barium have shown respiratory, gastrointestinal, 
cardiovascular, renal, and neurological effects. Respiratory effects of benign 
pneumonoconiosis have been observed in workers exposed occupationally by inhalation to 
barium.. Respiratory weakness and paralysis were seen in humans following ingestion of 
barium. Acute ingestion of barium has also lead to cardiovascular effects of increased blood 
pressure, changes in heart rhythm, myocardial damage, and changes in heart physiology and 
metabolism and gastrointestinal effects of hemorrhaging, pain, vomiting, and diarrhea. Renal 
effects of degeneration and failure and neurological effects of numbness and tingling of the 
mouth and neck, partial and complete paralysis, and brain congestion and edema were reported 
in the human case studies (ATSDR 199 1). 

Barium has not been evaluated by EPA for human carcinogenic potential (IRIS 1997). 

The limited data available suggest that certain subgroups of the population may be more 
susceptible to barium exposure than the general population. These include people with 
cardiovascular problems, those taking certain prescription drugs, children, pregnant women, 
smokers, and people with lung disease (ATSDR 1991). 

A consistent toxic effect of barium in humans and animals is increased blood pressure. 
Therefore, humans with hypertension could be at increased risk from either chronic, 
intermediate, or acute barium exposure. In addition, the cardiotoxic effects of barium 
exposure could increase the risk for those individuals suffering from other heart problems 
(ATSDR 1991). 

Barbiturates have been shown to have an enhanced depressant effect on the heart in barium- 
exposed animals. Individuals on this type of medication may experience an increased risk of 
heart problems on exposure to barium (ATSDR 1991). 

Children may be at increased risk. Animal studies demonstrate a higher absorption rate in 
young rats compared with older animals. However, a study of an epidemic of oral barium 
poisoning in Poland indicated that children did not react as adversely as adults even when they 
had ingested the same amount or more of barium (ATSDR 1991). 

One study showed an increase in barium absorption in the presence of lysine and lactose and 
could indicate an increased risk in individuals who drink large quantities of milk. These would 
include young children and pregnant women (ATSDR 1991). 

People who smoke and those who have a history of lung disease may be at an increased risk of 
exposure by inhalation. Studies show that inhalation of dust from barium salts produces a 
mild, but lengthy, inflammatory response in the lungs of rats. A benign pneumoconiosis has 
been noted in cases of chronic, low-level exposure in humans. Smoking and lung diseases 
may increase the intensity of this response in affected individuals (ATSDR 1991). 



,T” BERYLLIUM 

Beryllium is a hard, grayish element that is moderately rare in its natural form. The element does 
occur as a chemical component in certain rocks, soils, and volcanic dust. Pure beryllium lhas 
applications in nuclear weapons and reactors, aircraft and space vehicle structures and 
instruments, X-ray machines, and mirrors. Beryllium oxide is made from beryllium ores a.nd is 
used to make specialty ceramics for electrical and high technology applications. Beryllium is also 
converted into alloys used in the production of electronic parts, construction materials for 
machinery, and molds for plastics (ATSDR 1992). 

The respiratory tract in humans and animals is the primary target of inhalation exposure to 
beryllium and its compounds. Inhalation of some forms of beryllium can cause obstructive and 
restrictive diseases of the lung, known as chronic beryllium disease (berylliosis); inhalation of high 
concentrations can cause chemical pneumonitis. The heart is an indirect target organ for 
beryllium in humans, monkeys, and dogs, with effects probably secondary to the respiratory 
effects. Renal effects have been observed in animals inhaling low concentrations of beryllium 
oxide, as indicated by proteinuria. Hepatic effects were not observed in humans or animals, 
unless the concentrations were high enough to be lethal. Dermal exposure causes the formation 
of skin granulomas in the intact skin of sensitized individuals (ATSDR 1992). 

_,’ ‘. 

Epidemiology studies suggest an increased risk of lung cancer due to occupational exposure to 
beryllium. Increased incidences of lung cancer were observed among workers at beryllium 
extraction, processing, and fabrication facilities. Beryllium has been shown to induce lung cancer 
via inhalation in rats and monkeys and to induce osteosarcomas in rabbits via intravenous or 
intramedullary injection. Human epidemiology studies are considered to be inadequate. Human 
and animal data suggest that beryllium is considered carcinogenic in animals and is a suspect or 
probable human carcinogen. Beryllium has been classified in EPA Group B2, probable human 
carcinogen (ATSDR 1992, IRIS 1997). 
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BIS(2-ETHYLHEXYL)PHTHALATE 

Bis(2-ethylhexyl)phthalate, also known as di(2-ethylhexyl)phthalate or DEHP, is used primarily as 
a plasticizer in the production of plastics such as polyvinyl chloride and vinyl chloride. It is also 
used as an ingredient in paints, tubing, and medical products, and is used as a component in paper 
and paperboard. 

There is currently no evidence of adverse health effects in humans, but animal data show that 
DEHP can have effects on the liver, testes, kidney, thyroid, and pancreas. Fertility of both males 
and females can be affected; gestational exposure to DEHP may cause birth defects. 

It is possible that exposure to DEHP through dialysis has an adverse effect on the human kidney. 
An increase in polycystic kidney disease has been reported in long-term hemodialysis patients. 
Although it is not possible to confirm a causative role for DEHP in this effect, data from animal 
studies indicate that DEHP may be toxic to the kidneys. Acute exposures of rats to DEHP can 
cause an increase in kidney weight and enlarged lysosomes in the tubules. 

No studies were located regarding developmental or reproductive effects in humans after 
exposure to DEHP, however, developmental toxicity did occur in both mice and rats orally 
exposed to DEHP throughout the gestation period. Neonatal weight and survival were reduced in 
exposed animals; fetal malformations were present in both species but were only statistically 
significant for the rats. Malformations were present in the kidneys and heart. There are multiple 
studies in rats where DEHP increased the weights of the testes, prostate, seminal vesicles, and 
epididymis. 

No studies were located regarding cancer in humans after exposure to DEHP. However, long- 
term exposure of rodents to DEHP causes cancer of the liver in both rats and mice. DEHP has 
been classified in EPA Group B2, probable human carcinogen (ATSDR 1992, IRIS 1997). 
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CADMIUM 

Gastrointestinal absorption of cadmium in humans ranges from 5% to 6%. Cadmium 
bioaccumulates in humans, particularly in the kidney and liver. Chronic oral and inhalation 
exposure of humans to cadmium has been associated with renal dysfunction, itia-itia diseaLse (bone 
damage), hypertension, anemia, endocrine alterations, and immunosuppression. Renal toxicity 
occurs in humans at a renal cortex concentration of cadmium of 200 ug/g. Epidemiological 
studies have demonstrated a strong association between inhalation exposure to cadmium and 
cancers of the lung, kidney, and prostate. In experimental animals, cadmium induces injection-site 
sarcomas and testicular tumors. When administered by inhalation, cadmium chloride is a potent 
pulmonary carcinogen in rats. Cadmium is a well-documented animal teratogen (EPA 1985). 

EPA has classified cadmium as a Bl chemical (Probable Human Carcinogen) by inhalation (IRIS 
1997). 
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CHLOROFORM 

Chloroform, also known as trichloromethane, is used in production of fluorocarbon-222 for 
refrigerants and fluoropolymers. Chloroform has been used in the past as a solvent or extraction 
solvent for fats, oils, greases, resins, lacquers, alkaloids, gums, waxes, penicillin, vitamins, flavors, 
floor polishes, adhesives in artificial silk; as a dry cleaning spot remover; in fire extinguishers, as 
an intermediate in dyes and pesticides manufacture and as a fumigant. Chloroform was also used 
as an anesthetic, but it has been replaced by safer and more versatile materials. Its uses in drugs, 
cosmetics, and food packaging, other than as a result from its use as a processing solvent or a by- 
product from drug synthesis was banned by the U.S. Food and Drug Administration in 1976 
(ATSDR 1993). 

The major effects from acute inhalation exposure to chloroform in humans is central nervous 
system depression. At very high levels, (40,000 ppm), chloroform exposure may result in death, 
with concentrations in the range of 1,500 to 30,000 ppm producing anesthesia, and lower 
concentrations resulting in dizziness, headache, tiredness, and other effects. Effects noted in 
humans exposed to chloroform via anesthesia include changes in respiratory rate, cardiac effects, 
gastrointestinal effects, such as nausea and vomiting, and effects on the liver and kidney. In 
humans, a fatal oral dose of chloroform may be as low as 10 mL (14.8 g), with death due to 
respiratory or cardiac arrest (ATSDR 1993). Tests involving acute exposure of animals have 
shown chloroform to have low acute toxicity from inhalation exposure and moderate acute 
toxicity from oral exposure (RTECS 1993). 

Liver damage is a major toxic effect of human chloroform inhalation exposure. Increased 
sulfobromo-phthalein retention indicating impaired liver function was observed in some patients 
exposed to chloroform via anesthesia (8,000 to 10,000 ppm) (Smith et al., 1973). Workers 
exposed to 14 - 400 ppm chloroform for l-6 months developed toxic hepatitis and jaundice and 
experienced nausea and vomiting (Phoon et al., 1983). Chronic human exposure to between 71 
and 237 ppm chloroform in one study (Challen et al., 1958) did not result in clinical evidence of 
liver injury, while workers exposed to between 2 - 204 ppm chloroform in another study (Born&i 
et al., 1967) exhibited liver damage characterized by enhanced serum glutamic pyruvic 
transaminase (SGPT) and serum glutamic oxaloacetic transmainase (SGOT). These increased 
enzyme levels in serum indicate liver cellular damage. Studies of chloroform inhalation in animals 
generally result in responses similar to those observed in humans (ATSDR 1993). 

The kidney is a target organ of chloroform inhalation in animals (ATSDR 1993). 

The central nervous system is a major target of chloroform toxicity in humans and animals. 

Ingestion of 6 ounces of (3,755 mg/kg) chloroform resulted in death (Piersol et al. 1953) while 
ingestion of 4 ounces (2,500 mg/kg) resulted in acute toxic hepatitis from which the patient 
recovered (Schroeder 1965). The liver, kidneys and the central nervous system are all major 
targets of chloroform ingestion. 

Dermal exposure has resulted in complete destruction of the layer of transparent skin covering the 



/-- eyeball, pupil and iris in young volunteers. Effects were milder in two older individuals. Exact 
exposure was unknown (Malten et al. 1968). Skin necrosis was observed in rabbits dermally 
exposed to 1,000 mg/kg chloroform for 24 hours (Torkelson et al. 1976). 

No information is available on the reproductive or developmental effects of chloroform in 
humans, via any route of exposure. Animal studies have demonstrated developmental effects, 
such as decreased fetal body weight, fetal resorptions, and malformations in the offspring of 
animals exposed to chloroform by inhalation. Animal studies have reported decreased fetal 
weight, increased fetal resorptions, but no evidence of birth defects in animals orally exposed to 
chloroform (ATSDR 1993). 

ATSDR (1993) reported that no studies were located regarding cancer in humans following 
inhalation exposure to chloroform. Studies in animals indicate that oral exposure to chloroform 
causes cancer, resulting in an increase in several tumor types. EPA has classified chlorofolrm as a 
Group B2, probable human carcinogen (IRIS 1997). 
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CHROMIUM 

Most of the toxic effects associated with chromium compounds are attributed to the more 
highly soluble, irritating hexavalent form of chromium. Trivalent chromium is considered one 
of the least toxic of the trace metals. Inhalation exposures to hexavalent chromium compounds 
have been associated with nasal damage, such as perforated septa, nosebleeds, and inflamed 
mucosa. Skin contact with high levels of chromium compounds has been reported to produce 
an eczema-like condition. 

Hexavalent chromium is suspected of being responsible for mutagenic and cell transforming 
effects of chromates in various test systems. These adverse effects appear to be prevented in 
the presence of liver enzymes or gastric juice, but are unaffected by lung enzymes. 

Hexavalent chromium is classified as a Group A human carcinogen by inhalation, based on 
sufficient evidence of human carcinogenicity. Results of epidemiologic studies are consistent 
across investigators and locations. Studies of chromate production facilities in the U.S., Great 
Britain, Japan, and Germany have established an association between chromium exposure and 
lung cancer. Three studies of the chrome pigment industry in Norway, England, and the 
Netherlands found an association between occupational chromium exposure and lung cancer 
(ATSDR 1992, IRIS 1998). 
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COPPER 

Copper is a naturally occurring metal which is used in the production of brass and bronze alloys 
and wire. The electrical industry is one of the major users of copper for the production of 
electrical wire and other electrical apparatus. Copper is used extensively in containers such as 
boilers, steam pipes, automobile radiators, and cooking utensils. 

A daily copper intake of 2 mg is considered to be adequate for normal health and nutrition; a 
minimum daily requirement is 10 ug/kg (EPA 1985). Adverse effects in humans resulting from 
acute overexposure to copper from ingestion includes salivation, gastrointestinal irritation, 
nausea, vomiting, hemorrhagic gastritis, and diarrhea. Dermal or ocular exposure of humans to 
copper salts can produce irritation. Acute inhalation of dusts or mists of copper salts by humans 
may produce irritation of the mucous membranes and pharynx, ulceration of the nasal septum, and 
metal fume fever. Limited data is available on the chronic toxicity of copper, however, chronic 
overexposure to copper by humans has been associated with anemia (ACGIH 1986). The 
available evidence indicates that copper is not tetrogenic in experimental animals (EPA 1980) and 
various copper compounds are negative for mutagenicity in microbial assay systems (EPA 1985). 
Results of several animal bioassays suggest that copper compounds are not carcinogenic by oral 
administration, however, some copper compounds can induce injection-site tumors in mice (EPA 
1985). 

Copper is classified for carcinogenicity by EPA (1997) as a Group D chemical (not classified). 
This classification applies to agents for which there is inadequate evidence of carcinogenicity in 
animals and humans. 
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ALDRNIHELDRIN 

Information on the effects that occur in humans in response to aldrin or dieldrin exposure 
comes from case reports of accidental or intentional poisoning and from studies of workers 
occupationally exposed in either the manufacture or application of these pesticides. Acute 
high-level exposure of humans to aldrin or die&in has been observed to cause central nervous 
system excitation culminating in convulsions. In two very young children, death occumd 

either during the convulsions or shortly after the convulsions ceased. The other effect 
observed in humans after acute high-level exposure is renal toxicity. 

Longer-term exposure of humans in occupational settings has been associated with occasional 
cases of central nervous system intoxication, but other toxic effects in workers routine1.y 
handling these pesticides have not been reported. Two case reports of persons who developed 
immunohemolytic anemia after repeated exposure to aldrin or dieldrin were located, but this 
effect was not observed in other studies of larger populations of those employed in the 
manufacture or application of these pesticides, suggesting that this effect may be quite :rare. 

For the most part, studies in animals support the observation of these toxic effects in humans. 
In addition, studies in animals indicate that other toxic effects may also be associated with 
exposure to sufficiently high levels of aldrin or dieldrin. These include hepatic degenemtion, 
immunosuppression, increased postnatal mortality and possible teratogenesis, decreased 
reproductive function, and cancer. 

Epidemiological studies have been inadequate to determine whether aldrin or die&in cause 
cancer in exposed populations because of the small sample sizes studied and the exposure of 
subjects to a variety of chemicals other than aldrin or dieldrin. However, several studies in 
mice demonstrate the ability of aldrin and/or dieldrin to cause hepatocellular carcinoma. 
Thus, the possibility exists that aldrin or dieldrin may cause cancer in humans. Based on the 
conclusion that sufficient animal evidence for carcinogenicity existed, ERA has classified both 
aldrin and die&in as B2, probable human carcinogens (ATSDR 1992, IRIS 1997). 
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Since barium toxicit$ has been repeatedly demonstrated to significantly decrease semm 
potassium in both humans and animals, individuals taking diuretics may have a more severe 
hypokalemic reaction to barium toxicity (ATSDR 1991). 
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IRON 

Iron is a metal belonging to the first transition series of the periodic table. The inorganic 
chemistry of iron is dominated by compounds in the +2 and +3 valence states. The primary 

examples of iron in the 0 valence state are metal and alloys and the carbonyl compounds (EPA 
1984). 

Chronic toxicity to iron usually results from prolonged accumulation of iron in the tissues 
(siderosis). Excessive amounts of iron stored in the tissues results in a condition called 
hemochromatosis, a pathological general tissue fibrosis. Most cases of hemochromatosis 
probably result from source of iron intrinsic to the tissues after hemolytic anemias or repeated 
blood transfusions. Idiopathic or primary hemochromatosis is a genetic disorder of iron 
metabolism that is characterized by deposition of unusually large amounts of iron in the 
tissues. Absorption of iron from the gut is greatly in excess of body requirements, therefore, 
increasing tissue deposition over several years. The liver and pancreas may typically contain 
stores of iron that are 50-100 times the normal levels. The thyroid, pituitary, heart, spleen, 
and adrenals are other sites of unusually high iron deposition. Males are 10 times more 
frequently affected than females; the disease is typically manifested in the ftih or sixth decade 
of life (EPA 1984). 

,-- ‘., 
Chronic inhalation exposure of man to iron or its compounds is likely to result from 
occupational exposures. Epidemiological studies of mortality among steel workers have: not 
indicated an association with exposure to iron oxide. In lung function studies on workers in 
these occupations, no relationship was found between the incidence of chronic bronchitis and 
emphysema and exposure to iron oxide dusts although the respirable fraction never exceeded a 
mean level of 2 mg/3 (EPA 1984). 

Esophageal carcinoma has been associated with either iron deficiency or iron overload, 
although a causal relation has not been established. One report on inhalation exposure to iron 
mining dusts described an association with excess deaths from lung cancers. More recently, it 
has been found that the presence of radon gas was a more likely cause of the reported excess 
of lung cancers. IARC briefly summarized the early reports of lung tumors associated with 
exposure to iron-ore dusts or fumes from hot metals (i.e., from welding operations). In these 
cases, reports of excess lung tumors from exposure to iron have not been corroborated. 
Exposure to alcohol, tobacco, silica, soot, and fumes of other metals confound the validlity of 
association of lung cancers with iron and its compounds. No other reports of cancers in 
humans or animals associated with oral exposure to iron (and compounds) have been located in 
the available literature; hence, no slope factors for oral or inhalation exposure can be 
calculated. 
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LEAD 

Lead is a commonly used, naturally occurring metal that is ubiquitous in the environment. Lead is 
found in construction materials, leaded gasoline, radiation protection gear, paint, ceramics, 
plastics, and ammunition. Because of its extensive use and its ubiquitous distribution, exposure to 
lead is common. 

Oral absorption of inorganic lead in humans ranges from as low as 3% to as high as 80%. The 
percentage of absorbed lead appears to be dependent on the solubility of the lead salt ingested as 
well as age, nutritional status, and fasting time. Dietary absorption of lead has been reported as 
50% and 15% for children and adults, respectively. The primary site of lead absorption in 
children is the gastrointestinal (GI) tract. Animal studies indicate that particle size also influences 
lead absorption from the GI tract (ATSDR 1993). 

Absorption of inhaled lead is thought to reach 100%; however, not all inhaled particles are 
deposited in the respiratory tract. The deposition rate of lead-containing particles is influenced by 
factors such as particle size and ventilation rate, and is estimated to be between 30% and 50% of 
the inhaled particles (EPA 1986). 

Dermal absorption of lead is not considered a significant pathway. Route of absorption does not 
effect distribution of lead. After absorption, lead is distributed among several physiologically 
distinct compartments, including blood, soft tissue, particularly brain, kidney and liver, and bone 
(ATSDR 1993). 

All absorbed lead that is not retained is excreted by the kidney or through biliary clearance into 
the GI tract. Infants (0 to 2 years of age) retain approximately 32% of the lead absorbed whereas 
adults retain only about 1% of absorbed lead (ATSDR 1993). Most toxicity endpoints associated 
with exposure to lead can be correlated with blood-lead levels. Blood-lead levels are, therefore, a 
useful index of toxicity. 

Cases of severe lead encephalopathy have resulted in death in both adults and children. 
Blood-lead levels associated with death in children have ranged from approximately 125 
micrograms of lead per deciliter blood (ug Pb/dL) to 750 ug Pb/dL. Lead encephalopathy 
(non-fatal) has been seen at blood-lead levels of 60-300 ug/dL. At lower blood-lead levels, 
systemic effects associated with lead intoxication include increased systolic and diastolic blood 
pressure (ATSDR 1993). 

Lead is known to depress heme synthesis and this effect appears to have no threshold in the range 
of available blood-lead concentration data. Cytochrome P450 formation is also inhibited in the 
presence of lead. Kidney damage occurs with both acute and chronic exposures to lead. Acute 
renal toxicity has been reported in lead-intoxicated children and is considered reversible, whereas 
chronic renal toxicity has been observed in lead-exposed workers and is considered irreversible. 
Lead interferes with vitamin D metabolism and may have some effect on the cellular component 
of the immune system. 



,.-, Early symptoms of lead toxicity include irritability, poor attention span, headache, muscular 
tremor, loss of memory and hallucinations. As the condition worsens, symptoms include delirium, 
convulsions, paralysis and coma and may lead to death. 

Neurotoxicity in children is seen at very low blood-lead levels. Low-level prenatal exposure to 
lead has been shown to result in reduced birth weight and gestation age, as well as 
neurobehavioral deficits or delays (ATSDR 1993). Prenatal exposure was generally estimated 
through neonatal or cord blood-lead concentrations. Postnatal lead exposures may result in fine 
motor dysfunction, hyperactivity, and altered behavioral patterns (ATSDR 1993). Several studies 
have demonstrated a statistically significant decrement in children’s intelligence quotients (IQS) 
when correlated with blood-lead levels. Subtle signs of lead-induced effects begin to be qpparent 
at blood-lead levels of 10 ug/dL or even lower, with effects becoming clearer by 30 to 40 ug/dL. 
Some researchers claim that some of the effects of lead, including neurobehavioral effects,, heme 
synthesis depression, and fetal developmental problems, do not have a threshold value (EPA 
1994). 

Studies on association of occupational exposure to lead with increased cancer risks are 
insufficient to determine the carcinogenicity of lead in humans. Ingestion of lead acetate and lead 
phosphate produced renal tumors in laboratory rats and mice. 
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MANGANESE 

Manganese occurs naturally as compounds of oxygen, sulfur, and chlorine. Manganese metal is 
used in steel alloys, dry batteries, matches, fireworks, ceramics, fertilizers, pesticides, and dietary 
supplements (ATSDR 1990). 

Manganese is widely distributed in environmental media at low levels. The approximate levels of 
manganese in different media are about 4 ug/l in drinking water, 40 to 900 ppm in soil, and 
0.02 ug/m” in air. For most people, food is the predominant source of manganese, and daily 
intakes range from 2 to 9 mg (ATSDR 1990). 

Very limited information is available on the acute effects of exposure to high levels of manganese 
in humans or animals. Chronic exposure to low levels of manganese is considered to be 
nutritionally essential to humans, with a recommended daily allowance of 2 to 5 mg/day. Chronic 
exposure to high levels of manganese by inhalation in humans results primarily in central nervous 
system effects, with a disease termed manganism. Manganism is characterized by feelings of 
weakness and lethargy, speech disturbances, a mask-like face, tremors, and psychological 
disturbances. Respiratory effects have also been noted. Reproductive effects, such as impotence 
and loss of libido, have been noted in male workers exposed to high levels of manganese by 
inhalation. Animal studies have reported reproductive effects such as sterility and developmental 
effects such as decreased activity level in the offspring of animals exposed to manganese ATSDR 
1990). 

No information is available regarding the carcinogenic effects of manganese in humans, and 
animal studies have reported mixed results. EPA has classified manganese as a Croup D, not 
classifiable as to carcinogenicity in humans (IRIS 1997). 

REFERENCES 

Agency for Toxic Substances and Disease Registry (ATSDR). 199 1. Toxicological 
Profile for Manganese. U.S. Public Health Service. Draft for Public Comment. 

U.S. Environmental Protection Agency (EPA). 1997. Integrated Risk Information 
System QRZS). 



NICKEL 

Nickel is a silvery-white metal that is used for nickel alloys, electroplating baths, batteries, textile 
dyes, coins, spark plugs, machinery parts, stainless steel, nickel-chrome resistance wires, ;and 
catalysts (EPA 1985). 

Nickel carbonyl is the most acutely toxic form of nickels in humans, with the lung and kidkey as 
the target organs. Symptoms include headache, vomiting, chest pains, coughing, and visual 
imparity have been reported in acute inhalation exposure in humans (EPA 1985). Contact 
dermatitis is the most common effect in humans from chromic exposure. Respiratory effects, 
including asthma and an increase risk of chromic respiratory infections, have also been reported in 
humans from inhalation exposure to nickel (EPA 1985, ATSDR 1993). Nickel has been 
demonstrated to be an essential element in some animal species, and it has been suggested it may 
be an essential nutrient for human nutrition. No information has been reported regarding the 
reproductive or developmental effects of nickel in humans. Animal studies have reported 
developmental effects, such as a reduction in fetal body weight, and reproductive effects, such as 
testicular degeneration from inhalation exposure (ATSDR 1993). 

,-- -\ 

Human and animals studies have reported an increase risk of lung and nasal cancers from 
exposure to nickel refinery dusts and to nickel subsulfide. The EPA has not evaluated soluble 
salts of nickel as a class of compounds for potential human carcinogenicity. EPA has classified 
nickel refinery dusts and nickel subsulfide as Croup A, human carcinogens. Nickel carbonyl has 
been reported to produce lung tumors in animal studies. EPA has classified nickel carbon,yl as a 
Croup B, a probable human carcinogen (TRIS 1997). 

REFERENCES 

Agency for Toxic Substances and Disease Registry (ATSDR). 1993. Toxicological 
Profile for Nickel. U.S. Public Health Setice. Draft for Public Comment. 

U.S. Environmental Protection Agency (EPA). 198 5. Health Assessment Document for 
Nickel. Environmental Criteria and Assessment Office, Office of Health and Environmental 
Assessment, Office of Research and Development, Cincinnati, Ohio. 

U.S. Environmental Protection Agency (EPA). 1997. Integrated Risk Information 
System (UUS). 
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SILVER 

The one clinical condition that is known in humans to be attributable to long term exposure to 
silver and silver compounds is a gray or blue-gray discoloring of the skin (argyria). Argyria 
may occur in an area of repeated or abrasive dermal contact with silver or silver compounds, 
or more extensively over widespread areas of skin and the conjunctiva of the eyes following 
long-term oral or inhalation exposure (ATSDR 1990). 

Studies in humans and animals indicate that silver compounds are absorbed readily by the 
inhalation and oral routes and poorly by the dermal route, and are distributed widely 
throughout the body. Evidence from both human and animal studies indicates that inhalation 
of silver compounds can irritate the respiratory pathway. Case reports where individuals have 
accidentally swallowed solutions of silver nitrate show that it may cause gastric discomfort as 
well (ATSDR 1990). 

No studies were located regarding cancer in humans or animals following inhalation, oral, or 
dermal exposure to silver or silver compounds. Both positive and negative results for 
tumorigenesis have been reported following injection of subcutaneous colloidal silver in rats. 
However, the relevance of this route of exposure to humans is not clear. Animal toxicity and 
human occupational studies using normal routes of exposure have not provided any indications 
of carcinogenicity, and silver is not expected to be carcinogenic in humans (ATSDR 1990). 
No evidence of cancer in humans has been reported despite frequent therapeutic use of the 
compound. ERA has classified silver as a Group D, not classified as to human carcinogenicity 
(IRIS 1997). 

Agency for Toxic Substances and Disease Registry (ATSDR). 1990. Toxicological 
profile for Silver. U.S. Public Health Service. Draft for Public Comment. 

U.S. Environmental Protection Agency (EPA). 1997. Integrated Risk Information 
System (rRls). 



Vanadium is a natural element in the earth’s crust and is widely distributed. It is a white to 
gray metal that is naturally present in the form of crystals. In the environment, it is usually 
found in combination with more than 50 different minerals, with other elements such as 
oxygen (most common), sodium, sulfur, or chloride. Vanadium is also found in association 
with fuel oils and coal deposits. Vanadium has six oxidation states, of which three (+3, +4, 
and +5) are the most common (ATSDR 1990). 

The toxic actions of vanadium is largely confined to the respiratory tract. Bronchitis and 
bronchopneumonia are more frequent for workers exposed to vanadium compounds. In 
industrial exposures to vanadium peroxide dust, a greenish-black discoloration of the tongue is 
characteristic. Irritant activity with respect to the skin and eyes has also been ascribed to 
industrial exposure. Gastrointestinal distress, nausea, vomiting, abdominal pain, cardiac 
palpitation, tremor, nervous depression, and kidney damage have been linked with industrial 
vanadium exposure (Amdur 199 1). 

Ingestion of vanadium compounds for medical purposes produced gastrointestinal disturbances, 
slight abnormalities of clinical chemistry related to renal function, and nervous system (effects. 
Acute vanadium poisoning in animals is characterized by marked effects of the nervous 
system, hemorrhage, paralysis, convulsions, and respiratory depression. Short-term inhalation 
exposure to experimental animals tends to confirm the effects of the lungs as well as the effects 
on the kidney. In addition, experimental investigations have suggested that the liver, adrenals, 
and bone marrow maybe adversely affected by subacute exposure to high levels (Amdur 
1991). 

Agency for Toxic Substances and Disease Registry (ATSDR) . 1990. Toxicological 
Profile for Vanadium and Compounds. U.S. Public Health Service. Draft for Public 
Comment. 

Amdur M.O., and C.D. Klaassen, eds. 1991. Casarett and Doulls’s Toxicology, The 
Basic Science of Poisons. Fourth Edition. New York, NY: Pergamon Press, Inc. 



ZINC 

Zinc is a naturally occurring element usually found in the form of zinc sulfide ores. Smelting or 
electrolytic processing are the two most common methods for extracting zinc from the ore. Zinc 
is commonly used as a protective coating of other metals and in alloys such as bronze and brass. 
Zinc is also used in organic chemical extractions and reductions, fluorescent screens, manufacture 
of pigments, and as a photo conductor in copying machines. 

Zinc may be released to the atmosphere as dust and fumes from zinc production facilities, lead 
smelters, brass works, automobile emissions, mei combustion, incineration, and soil erosion 
(ATSDR 1989). 

Zinc is absorbed gastrointestinally, dermally, and via the lungs. Gastrointestinal zinc absorption is 
more efficient in people with zinc-deficiencies than in people with adequate nutritional levels of 
zinc. 

Zinc is the most abundant trace metal and is distributed throughout the body. Zinc is toxic, 
however, when ingested in large amounts. Distribution of zinc is limited following ingestion in 
large doses, probably due to the fact that absorption of zinc decreases at high levels in the 
gastrointestinal system. 

Approximately 20 to 30 percent of ingested zinc is absorbed. Absorption is probably a carrier 
mediated process and is influenced by nutritional status (Klaassen et al. 1986). Zinc is absorbed 
through the lungs. The amount absorbed is dependent on the inhaled particle size and particle 
deposition. Zinc is required as a cofactor in more than 70 metalloenzymes. The recommended 
daily allowance (RDA) of zinc is 15 mg for men and is 12 mg for women. Toxicity of zinc 
ingestion appears at levels at least an order of magnitude greater than the RDA. Acute toxicity of 
ingested zinc results in GI distress and diarrhea. Acute toxicity has been reported following 
ingestion of beverages from galvanized cans and the use of galvanized utensils. 

Inhalation of zinc fumes in an industrial setting has resulted in metal fume fever, also seen after 
inhalation of other metal fumes, particularly magnesium, iron, and copper. Symptoms appearing 
approximately eight hours after exposure include chills, fever, sweating, and weakness. Attacks 
last only between 24 and 48 hours and appear to have no lasting health effects (ATSDR 1989). 

Inhalation of zinc chloride fumes is more harmtul than inhalation of zinc oxide fumes because zinc 
chloride is a corrosive salt. Inhalation of zinc chloride fumes in an enclosed space has resulted in 
death (ATSDR 1989). 

Hepatitis effects (mecrotic hepatocytes) and renal effects (diffise nephrosis) have been observed 
in animals upon oral exposure to zinc (Straube et al. 1980). 

Ingestion of zinc has resulted in pancreatic abnormalities. Long term zinc administration may 
result in copper deficiency and anemia. Liver and kidney effects have been seen in experimental 
animals after chronic exposure to zinc. 





SITE 2 - Landfill B 
INHALATION EXPOSURE 
RECEPTOR: Current Adult Resident 
EQUATIONS: 

kg=kHxSQRT(MWH/MW) 

kg = GAS-FILM MASS TRANSFER COEFFICIENT (CM/HR) 
kH = kg FOR WATER (CMIHR: 3000) 
MW H = MOLEC. WT. FOR WATER (GIMOL: 18) 
MW = MOLECULAR WT. (GIMOL) 

kl=kCxSQRT(MWC/MW) 

kl = LIQUID-FILM MASS TRANSFER COEFFICIENT (CM/HR) 
kC = kl FOR CARBON DIOXIDE (CM/HR: 20) 
MW C = MOLEC. WT. FOR CARB. DIOXIDE (GIMOL: 44) 

KL = 1 I [ (1 I kl) + ((R x T) I (H x kg)) ] 

KL = MASS TRANSFER COEFFICIENT (CM/HR) 
R = GAS CONSTANT (ATM M3/MOL K: 8.2E-5) 
T = ABSOLUTE TEMP. (K: 293) 
H = HENRYS LAW CONSTANT (ATM M3/MOL) 

KaL=KL/SQRT[(Tl xUS)/(TSxUl)] 

KaL = ADJUSTED OVERALL MASS TRANS. COEFF. (CMIHR) 
Tl = CALIB. WATER TEMP OF KL (K) 
TS = SHOWER WATER TEMP. (K) 
Ul = WATER VISCOSITY AT Tl (CP) 
US = WATER VISCOSITY AT TS (CP) 



CWD=CxCFx(l -EXP[(-KaLxts)/(60xd)]) 

CWD = CONC LEAVING SHOWER DROPLET AFTER TIME ts (UGIL) 
C = CONCENTRATION IN WATER (MGIL) 
CF = CONVERSION FACTOR (UGIMG: 1 E3) 
ts = SHOWER DROPLET TIME (SEC) 
d = SHOWER DROPLET DIAMETER (MM) 

S=CWDxFR/SV 

S = INDOOR VOC GENERATION RATE (UG/MYMIN) 
FR = SHOWER FLOW RATE (UMIN) 
SV = SHOWER ROOM AIR VOLUME (M3) 

D=[(VRxS)/(BWxRaxlE6)]xQ 

D = INHALATION DOSE (MGIKGISHOWER) 
VR = VENTILATION RATE (UMIN) 
BW = BODY WEIGHT (KG) 
Dt = TOTAL DURATION IN SHOWER ROOM (MIN) 
Ra = RATE OF AIR EXCHANGE (l/MIN) 

INPUTS: 

Tl 
TS 
Ul 
us 
d 
ts 
FR 
sv 
Ds 
Dt 
Ra 

Q = Ds + [(EXP(-Ra x Dt)) I Ra] - [(EXP(Ra x (Ds-Dt))) I Ra] 

Ds = DURATION OF SHOWER (MIN) 

293 VR 14 
318 BW 70 

1.002 EF 350 
0.596 ED 24 

1 AT-NC 6760 
2 AT-C 25550 

20 
6 

12 Q 2.481917 
20 

0.01667 



CHEMICAL C (MG/L) MW H kg kl KL KaL CWD 

Chlorofom 0.006 119.39 4.35E-03 1164.859 12.1415 11.48057 15.50794 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
NIA 
NIA 
N/A 
NIA 
N/A 
NIA 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
NIA 
NIA 
N/A 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 

NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
NIA 
NIA 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
NIA 
NIA 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 

N/A 0 
2.421913 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

_- ____ ---_- 

_-- 

-- 

---- 

1-1- 

--1 

.. ,, -. 

.--I- 

----- 

_------- 

---I----_- 

_-_--- 

-_____--_____- 

_--__-_--__ 

-_-------__ 

N/A 0 
N/A 0 
N/A 0 
NIA 0 
N/A 0 
N/A 0 
N/A 0 
NIA 0 
N/A 0 
NIA 0 
N/A 0 
N/A 0 
N/A 0 
N/A 0 
NIA 0 
NIA 0 
N/A 0 
N/A 0 
NIA 0 
NIA 0 
NIA 0 
NIA 0 
N/A 0 
N/A 0 
NIA 0 
N/A 0 
NIA 0 
NIA 0 
N/A 0 
N/A 0 
NIA 0 
NIA 0 
NIA 0 
N/A 0 
N/A 0 
NIA 0 
N/A 0 
NIA 0 
N/A 0 
NIA 0 
NIA 0 
NIA 0 
NIA 0 

S 

8.073044 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

D 

0.00024 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



CHEMICAL 

Chloroform 
-_- 

TOTALWINHAL 

D RFD CSF HQ CR 

2.40E-04 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
OBOE+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 8.05E-02 N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

O.OE+OO 

6.4E-06 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

6.4E-06 



SITE 5 - Burning Grounds 
INHALATION EXPOSURE 
RECEPTOR: Current Adult Resident 
EQUATIONS: 

z-.- / 
kg=kHxSQRT(MWH/MW) 

kg = GAS-FILM MASS TRANSFER COEFFICIENT (CMIHR) 
kH = kg FOR WATER (CMIHR: 3000) 
MW H = MOLEC. WT. FOR WATER (GIMOL: 18) 
MW = MOLECULAR WT. (G/MOL) 

kl=kCxSQRT(MWC/MW) 

kl = LIQUID-FILM MASS TRANSFER COEFFICIENT (CMIHR) 
kC = kl FOR CARBON DIOXIDE (CMIHR: 20) 
MW C = MOLEC. WT. FOR CARB. DIOXIDE (GIMOL: 44) 

KL = 1 I [ (1 I kl) + ((R x T) I (H x kg)) ] 

KL = MASS TRANSFER COEFFICIENT (CMIHR) 
R = GAS CONSTANT (ATM M3/MOL K: 8.2E4) 
T = ABSOLUTE TEMP. (K: 293) 
H = HENRYS LAW CONSTANT (ATM M3/MOL) 

KaL = KL / SQRT [ (7 x US) / (TS x Ul) ] 

KaL = ADJUSTED OVERALL MASS TRANS. COEFF. (CMIHR) 
Tl = CALIB. WATER TEMP OF KL (K) 
TS = SHOWER WATER TEMP. (K) 
Ul = WATER VISCOSITY AT Tl (CP) 
US = WATER VISCOSITY AT TS (CP) 



CWD=CxCFx(l-EXP[(-KaLxts)/(60xd)]) 

CWD = CONC LEAVING SHOWER DROPLET AFTER TIME ts (UGIL) 
C = CONCENTRATION IN WATER (MGIL) 
CF = CONVERSION FACTOR (UGIMG: 1 E3) 
ts = SHOWER DROPLET TIME (SEC) 
d = SHOWER DROPLET DIAMETER (MM) 

S=CWDxFRISV 

S = INDOOR VOC GENERATION RATE (UGIMJIMIN) 
FR = SHOWER FLOW RATE (UMIN) 
SV = SHOWER ROOM AIR VOLUME (M3) 

D=[(VRxS)/(BWxRaxlE6)]xQ 

D = INHALATION DOSE (MGIKGISHOWER) 
VR = VENTILATION RATE (UMIN) 
BW = BODY WEIGHT (KG) 
Dt = TOTAL DURATION IN SHOWER ROOM (MIN) 
Ra = RATE OF AIR EXCHANGE (IIMIN) 

Q = Ds + [(EXP(-Ra x Dt)) I Ra] - [(EXP(Ra x (Ds-Dt))) I Ra] 

Ds = DURATION OF SHOWER (MIN) 

INPUTS: 

Tl 
TS 
Ul 
us 
d 
ts 
FR 
sv 
Ds 
Dt 
Ra 

293 VR 14 
318 BW 70 

1.002 EF 350 
0.596 ED 24 

1 AT-NC 8760 
2 AT-C 25550 

20 
6 

12 Q 2.481917 
20 

0.01667 



CHEMICAL 

Chloroform 

/ --. 

C (MGIL) MW H kg kl KL KZIL 

0.005 119.39 4.35E-03 1164.859 12.1415 11.48057 15.50794 
N/A NIA N/A 0 
NlA N/A N/A 0 
N/A N/A N/A 0 
N/A N/A N/A 0 
N/A N/A N/A 0 
N/A N/A NIA 0 
N/A NIA NIA 0 
N/A N/A NIA 0 
N/A N/A N/A 0 
N/A NIA NIA 0 
N/A NIA N/A 0 
NIA NIA NIA 0 
N/A NIA N/A 0 
NIA NIA NIA 0 
NIA NIA N/A 0 
NIA NIA N/A 0 
N/A N/A N/A 0 
N/A N/A N/A 0 
N/A NIA N/A 0 
N/A NIA N/A 0 
N/A NIA N/A 0 
N/A NIA N/A 0 
N/A NIA N/A 0 
N/A NIA N/A 0 
N/A NIA NIA 0 
N/A NIA NIA 0 
N/A NIA N/A 0 
N/A N/A N/A 0 
NIA N/A NIA 0 
N/A N/A NIA 0 
NIA NIA NIA 0 
N/A N/A NIA 0 
NIA N/A N/A 0 
NIA N/A NIA 0 
NIA NIA NIA 0 
NIA N/A NIA 0 
NIA N/A NIA 0 
N/A NIA NIA 0 
NIA N/A N/A 0 
N/A N/A N/A 0 
NIA N/A N/A 0 
NIA NIA N/A 0 
N/A NIA N/A 0 
N/A NIA NIA 0 

CWD S 

2.018261 6.727536 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

D 

0.0002 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



CHEMICAL D RFD CSF HQ CR 

Chloroform 2.OOE-04 O.OOE+OO 8.05E-02 N/A 5.3E-06 
O.OOE+OO N/A O.OE+OO 
O.OOE+OO N/A O.OE+OO 
O.OOE+OO N/A O.OE+OO 
O.OOE+OO NIA O.OE+OO 
O.OOE+OG NIA O.OE+OO 
O.OOE+OO NIA O.OE+OO 
O.OOE+OO NIA O.OE+OO 
O.OOE+OO N/A O.OE+OO 
O.OOE+OO N/A O.OE+OO 
OBOE+00 N/A O.OE+OO 
O.ODE+OO N/A O.OE+OO 

TOTALSIINHAL O.OE+OO 5.3E-06 
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LEAD MODEL $ersion 0.99d 
AIR ONCENTRATION: 

In 2 oor AIR Pb Cone: 
0.1gg 

Other AIR Parameters: 
fiq Time Outdoors 
1-2 21:: 
3:;: 28 
;I: 4*8 
6-7 4:o 

. 0 
ug Pb/m3 

percent ofDZ%&. 
U-d Vent. %ake (m3 

. 
28 
28 
28 

/day) 

DIET: DEFAULT 
DRINKING WATER Cone: 4 00 u 

WATER Consumption: DEFAULT 
Pb/L DEFAULT 

SOIgoflDUST: 
Dusti 

constant cont. 
constant cont. 

Lung3FT. 
32:0 
WI 
32:0 
E8 . 

(%I 

Additional Dust Sources: None DEFAULT 
PAINT Intake: 0.00 ug Pb/day DEFAULT 
MATERNAL CONTRIBUTION: 

Maternal Blood Cone: 
Infant Model 

2.50 ug Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

YEAR 
Blood Level 

(ug/dL) --;:8------ 

E:? 

Total Uptake 
(ug/day) -------_---- 

wti 

Soil;;Il$;a;ytake 
-------_____ 

8.00 

Di t 
7 8 

take 
w aY) 

--2:44----- 
pg ES 

;pg 
13:06 

Water Uptake 
tug/day) 

------------ 0.35 
8.982 

;A; 8:55 
Patt&,Ug;yke Air 

tug %$'i" Y 
0.00 
8% 

-pi&--- 

p3; 
p:g 
1:09 

p; 
p$ 

0:oo 
p& 

. 1.11 0.00 0:09 



LEAD MODEL Version 0.99d 
AIR CONCENTRATION* 0.100 Indoor AIR Pb C&c: 

OthggreAIR Parameters: 30.0 
ug Pb/m3 

percent ofD%?X&. 

p:i 
Time OytcJoors (hr) 

3:: 
Vent. ;abe (m3/day) 

. 
2-3 
3-4 

. 
2: 

28 
212 

28 
50" 

6-7 28 
DIET: DEFAULT 
DRINKING WATER Cone: 

WATER Consumption: "&A%T Pb/L DEFAULT 

SOIko$lDUST: 
Dust; 

constant cont. 
constant cont. 

4-5 
2370:0 

2:: %8*8 
2370:0 

Additional Dust Sources: None DEFAULT 
PAINT Intake: 0.00 ug Pb/day DEFAULT 
MATERNAL CONTRIBUTION: 

Maternal Blood Cone: Infant Model 
2.50 ug Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

(ug Wg) 

Lung3?b;- 
g:; 
32:0 
WI 
32:0 

Blood Level 
(ug/dL) --i2:9----- 

it*: 13:6 
11.4 
98-Y . 

Total Uptake 
lug/day) --____--____ 

%%I 
g:g 
32:83 
31.04 
30.32 

Water Uptake 
tug/day) -----------_ 
0.30 
8% 0:82 
0.91 
9% . 

Paint Uptake 
(w/day) -------_____ 

8% 
f&Cl8 
0:oo 
z% . 

(2) 

8% 
0:06 
0.07 
8% 
0:09 
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LEAD MODEL Version 0.99d 
i 

AIR CONCENTRATION: 
Indoor AIR Pb Cone: 

0.1308 
OthgGeAIR Parameters: 

Time Outdoors 
213 P-21 21:: 
3-4 28 
;I2 i-8 
6-7 4:o 

. 
ug Pb/m3 

0 percent 
W-9 

DEFAULT 
of outdoor. 

Vent l %“S” . 

2:: 

?!I 

28 

DIET: DEFAULT 
DRINKING WATER Cope: 4 00 u 

WATER Consumption: DEFAULT 
Pb/L 

SOIko$lDUST: 
Dusti 

constant cont. 
constant cont. 

DEFAULT 

(m3/day) 

Additional Dust Sources: None DEFAULT 
PAINT Intake: 0.00 ug Pb/day DEFAULT 
MATERNAL CONTRIBUTION: 

Maternal Blood Cone: 
Infant Model 

2.50 ug Pb/dL 

Lung3p;. 
32:; 

:; I8 
32:0 
32.0 

(%I 

CALCULATED BLOOD Pb and Pb UPTAKES: 

YEAR 
Blood Level 

(ug/dL) 
Total Uptake 

tug/day) ------------ 
47%% 

SQili;I$ha;ytake 
-------_-___ 

47.69 

6-7: 

YEAR 

3-4: 
4-5: 
215: : 

gp~ 
66:33 

Water Uptake 
tug/day) ------------ 

8% 
0:57 
8% 
0:82 0.87 

gp; 
g:g 

. 
Paji&,Ugtzake 
-----____--- 

898 
pX 

pJ~ 0:oo 
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I Zl_ I 

Site 2 I / 1 I 
I 

Assessment of non-residential adult exposure to lead in surface soil. ~ 
! 

PbB (adult, central) = PbB(adult, 0) + ((PbS x BKSF x IRS x AFs x EFs)/AT) 
I 

PbB (adult, 0) PbSH* BKSF** IRS** ’ AFs** / EFs** / AT** ,PbB (adult, central) 
OMW (ug/g) / (ug/dL per ug/day) 1 (g/day) unitless /(days/year I(days/year I wl~w 

1.7 2370 j 0.41 0.05 0.12 219 350 5.26 
2.2 2370 I 0.4 0.05 0.12 219 350 5.76 

! / 
*Note: 1.7 - 2.2 range of default values. 
“Default Values / 
-Maximum lead value in sediment. 
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sub 

Site 2 

Assessment of non-residential adult exposure to lead in subsurface soil. 

PbB (adult, central) = PbB(adult, 0) + ((PbS x BKSF x IRS x AFs x EFs)/AT) 

PbB (adult, 0) PbS*** BKSF** IRS** AFs** ! EFs** 1 AT** IPbB (adult, central) 
WdL) @g/g) (ug/dL per ug/day) (g/day) unitless (days/year (days/year / WW 

1.7 885 0.4 0.05 0.12 219 350 3.03 
2.2 885 0.4 0.05 0.12 219 350 3.53 

*Note: 1.7 - 2.2 range of default values. 
“Default Values / 
-Maximum lead value in sediment. 
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1 _ .. I ! 

Site 2 I 

I I 
Assessment of non-residential adult exposure to lead in sediment. ! 

I 
PbB (adult, central) = PbB(adult, 0) + ((PbS x BKSF x IRS x AFs x EFs)/AT) 

PbB (adult, 0) P bS*** BKS F** IRS** 1 AFs”* EFs** / AT*” PbB (adult, central) 
(wW (ug/g) (ug/dL per ug/day) I (g/day) 1 unitless ((days/year ‘(days/year 1 (ug/dL) 

1.7 545 0.4 0.05 I 0.12 219 350 2.52 - 
2.2 545 0.4 0.05 0.12 219 350 3.02 

*Note: 1.7 - 2.2 range of default values. I 
“Default Values / I / 

-Maximum lead value in sediment. I 
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